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ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday, Sep- 
tember 17th, 1968: 

“The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 

That a Special Committee of the Senate be appointed to consider and 
report on the science policy of the Federal Government with the object 
of appraising its priorities, its budget and its efficiency in the light of the 
experience of other industrialized countries and of the requirements of 
the new scientific age and, without restricting the generality of the fore- 
going, to inquire into and report upon the following: 

(a) recent trends in research and development expenditures in 

Canada as compared with those in other industrialized countries; 

(b) research and development activities carried out by the Fed- 
eral Government in the fields of physical, life and human sciences; 

(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups in 
the three scientific fields mentioned above; and 

(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such coun- 
sel, staff and technical advisers as may be necessary for the purpose of 
the inquiry; 

That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print such 
papers and evidence from day to day as may be ordered by the Commit- 
tee, to sit during sittings and adjournments of the Senate, and to adjourn 
from place to place; 

That the papers and evidence received and taken on the subject in 
the preceding session be referred to the Committee; and 

That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kinnear, 
Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phillips 
(Prince), Sullivan, Thompson and Yuzyk. 

After debate, and— 

The question being put on the motion, it was— 

Resolved in the affirmative.” 

Extract from the Minutes of the Proceedings of the Senate, Thuredey Sep- 
tember 19th, 1968: 
“With leave of the Senate, 


The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 
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That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” 


Extract from the Minutes of the Proceedings of the Senate, Wednesday, 
February 5th, 1969: 
With leave of the Senate, 


The Honourable Senator McDonald moved, seconded by the Honour- 
able Senator Macdonald (Cape Breton): 


That the names of the Honourable Senators Blois, Carter, Giguere, 
Haig, McGrand and Nichol be added to the list of Senators serving on the 
Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative. 


ROBERT FORTIER, 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


THURSDAY, June 12th, 1969. 


Pursuant to the adjournment and notice the Special Committee on Science 
Policy met this day at 10.00 a.m. 


Present: The Honourable Senators Lamontagne (Chairman), Belisle, Blois, 
Bourget, Cameron, Carter, Giguére, Grosart, Haig, Kinnear, Phillips (Prince), 
Robichaud and Yuzyk—13 


In attendance: Philip J. Pocock, Director of Research (Physical Science) 
The following witnesses were heard: 


DEPARTMENT OF INDUSTRY AND COMMERCE, 
PROVINCE OF MANITOBA 


The Honourable Sidney Spivak 
Minister 


Mr. Lorne Dyke, Deputy Minister 


CANADIAN LABOUR CONGRESS 
Mr. A. Andras, Director, Legislation Branch 
Mr. O. Coupland, Assistant Director, Legislation Branch 


AGRICULTURAL INSTITUTE OF CANADA 
Mr. Everett Biggs, President 
' Dr. H. A. Steppler, Past President 
Dr. T. H. Anstey, President-elect 
Dr. J. E. R. Greenshield 
Dr. J. W. Morrison 
Mr. W. E. Henderson, General Manager 


(A curriculum vitae of each witness follows these Minutes) 


The following are printed as Appendices: 
No. 134—Brief submitted by the Canadian Labour Congress 
No. 135—Brief submitted by the Agricultural Institute of Canada. 


At 12.40 p.m. the Committee adjourned to the call of the Chairman. 
ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 
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CURRICULUM VITAE 


Andras, Andy: Director, Departments of Legislation & Government Em- 
ployees, Canadian Labour Congress. Mr. A. Andras is Director of the Legislation 
and Government Employees Departments of the Canadian Labour Congress, 
a post he has held since 1957. He was formerly Assistant Director of Research 
with the CLC, and previously with the Canadian Congress of Labour before it 
merged with the Trades and Labor Congress in 1956 to form the CLC. He has 
been associated with the organized Labour movement since 1940. Mr. Andras is 
the author of “Labour Unions in Canada—How They Work and What They 
Seek’’, and several union handbooks. He has contributed articles to a number of 
periodicals. He is a member of the Unemployment Insurance Advisory Com- 
mittee, the National Council of Welfare, the Canada Pension Plan Advisory 
Committee, and the Public Service Staff Relations Board. He has been active for 
many years in the Canadian Welfare Council in which he is a member of the 
Board of Governors and of various Committees. He is a member of the Board of 
Directors of the Community Foundation of Ottawa and District. He is a member 
of the Board of Governors of Carleton University. He is also a member of the 
Board of Governors of Carleton University, Ottawa. Mr. Andras was born in 
Montreal in 1912. He is married and has one son and one daughter. 


Anstey, T. H.: Dr. Thomas H. Anstey has been elected president-elect of the 
Agricultural Institute of Canada for 1969-70. He will officially assume that posi- 
tion following the 49th Annual Meeting of the Institute in August. A native of 
Victoria, B.C., Dr. Anstey obtained his BSA and M.Sc. degrees from the Uni- 
versity of British Columbia, specializing in horticulture. He later obtained a 
Ph.D. in horticulture and genetics from the University of Minnesota. Dr. Anstey 
enlisted in the Canadian Army in 1943. Following discharge in 1945, he joined 
the CDA as a research horticulturist at Agassiz, B.C. In 1952 he was appointed 
Superintendent of the Experimental Farm at Summerland, B.C. Six years later, 
on a one-year exchange, he moved to Kentville, N.S. as Director of the CDA 
Research Station. This was followed by his appointment as Director of the Leth- 
bridge Station. Dr. Anstey, who has been Director of the Canada Department of 
Agriculture, Lethbridge, Alta. Research Station since 1959, on April lst became 
Assistant Director General (Western) of the CDA Research Branch. His office is 
now in Ottawa. Dr. Anstey is a member of the Alberta Institute of Agrologists, 
Canadian Society for Horticultural Science, American Society for Horticultural 
Science, Genetics Society of Canada, Sigma Xi and the Professional Institute of 
the Public Service of Canada. 


Biggs, Everett: Date and Place of Birth: March, 1921, Pembroke, Ont. Edu- 
cation: BSA—Ontario Agricultural College, 1948. Record of Employment: (all 
with Ontario Department of Agriculture and Food), 1949-51—Agricultural Rep- 
resentative; 1951-60—Dairy Commissioner; 1960-61—Assistant Deputy Minister 
(Marketing); 1961—present—Deputy Minister. 


Coupland, Denis E.: Born: Victoria, B.C. December 23, 1940. Marital Status: 
Single. Education: Graduated in 1958 from the High School of Montreal. Re- 
ceived B.A. in Philosophy and Political Science, McGill University in 1962. 
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Attended University of British Columbia Law School from 1963 to 1965. Work 
Experience: May, 1962—April 1963—Contracts Assistant, Sperry Gyroscope 
Ltd., Montreal. April, 1963—-August, 1963—-Estates Administrator, Royal Trust 
Company, Montreal. May, 1964—-September, 1964 and May, 1965—June, 1966— 
Research Director, B.C. Federation of Labour. June, 1966—November, 1966— 
Personnel Administrator, Staff Relations Division, Federal Treasury Board, 
Ottawa. November 15, 1966—Joined staff of C.L.C. He has now joined the 
International Labour Office in Geneva. 


Dyke, Lorne D. R.: Personal: Born: Nelson, B.C., January 22, 1933. Married: 
Esther Ann Bissett. Family: Three sons, one daughter, ages 10, 8, 6 and 2. Edu- 
cation: Nelson High School—Grade Thirteen B. Comm.—1956 (U.B.C.), Major 
—Marketing (Market Research Minor—Economics. M.A.—1962 (Fletcher School 
of Law and Diplomacy, Tufts-Harvard Universities) Major—Economics. Lan- 
guages: French; Greek—(conversation only). Career: June 1, 1956—appointed 
Foreign Service Officer, Department of Trade and Commerce, Ottawa. June 1, 
1957—appointed Third Secretary (Commercial) Canadian Embassies, Athens, 
Greece, Ankara, Turkey, Tel Aviv, Israel (stationed in Athens). January, 
1961—appointed Vice-Consul and Assistant Commissioner, Canadian Consulate 
General, Boston, Massachusetts. October, 1962—promoted to Consul and Trade 
Commissioner. September, 1964—appointed First Secretary (Commercial), 
Office of the High Commissioner for Canada, Port of Spain, Trinidad and 
Canadian Government Trade Commissioner to British Guiana, Barbados, Lee- 
~ ward, and Windward Islands and the British Virgin Islands, Surinam, French 
West Indies and French Guiana. August, 1966—appointed Deputy Minister, 
Manitoba Department of Industry and Commerce. 


Henderson, W. E.: Date and Place of Birth: November, 1928, Minitonas, Man. 
Education: BSA—University of Manitoba, 1955. Record of Employment: 1955- 
56—Agricultural Representative, Manitoba Department of Agriculture. 1956-62 
—In charge of education and public relations programs, Canadian Seed Growers’ 
Association, Ottawa. 1962-66—Assistant Network Radio Supervisor, CBC Farm 
and Fisheries, Department, Toronto. 1966-present—General Manager, Agricul- 
tural Institute of Canada. 


Greenshields, J. E. R.: Date and Place of Birth: September, 1918, Semans, 
Sask. Education: BSA—University of Saskatchewan, 1949; M.Sc.—University of 
Saskatchewan, 1950; Ph.D.—Iowa State College, 1953. Record of Employment: 
(all with Canada Department of Agriculture), 1950-57—-Research Officer, 
Dominion Forage Crops Laboratory, Saskatoon; 1957-60—Dominion Agrosto- 
logist, Central Experimental Farm, Ottawa; 1960-64—-Research Co-ordinator 
(Crops), Ottawa; 1964-present—Research Director, Research Station, Saskatoon. 


Morrison, E. D. W.: Date and Place of Birth: October, 1927, Provost, Alta. 
Education: BSA—Ontario Agricultural College, 1949; M.Se.—University of Illi- 
nois, 1954; Ph.D.—University of Illinois, 1955. Record of Employment: 1949-52 
—Territory Manager, Master Feeds, Division of Maple Leaf Mills, Ltd.; 1952-55 
—Post graduate studies, University of Illinois; 1955-57—-Master Feeds, Division 
of Maple Leaf Mills Ltd.; 1957-present—Director of Nutrition and Research, 
Master Feeds, Division of Maple Leaf Mills Ltd., Toronto. 


Spivak, Sidney J., Q.C.: Born: Winnipeg on May 23, 1928. Educated: Gra- 
duated from Manitoba Law School in 1951 with the Hon. Alexander Morris 
Exhibition prize for attaining the highest standing in the four years at the law 
school; received a Master of Law degree from Harvard, where he majored in 
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international law and world organization; Profession: A lawyer and business- 
man, active in the financing and development fields. Political: Mr. Spivak was 
elected to the Manitoba Legislature for the River Heights constituency at the 
general election of June 23, 1966; he was appointed Minister of Industry and 
Commerce the following month. Marital Status: Married with three children. 


Steppler, H. A.: Date and Place of Birth: November, 1918, Morden, Man. 
Education: BSA—University of Manitoba, 1941; M.Sc.—McGill University, 
1948; Ph.D.—McGill University, 1955. Record of Employment: (all at Mac- 
donald College of McGill University), 1949, Assistant Professor of Agronomy, 
Associate Professor of Agronomy; 1955-57, Chairman of the Department of 
Agronomy; 1957, present—Professor and Chairman, Department of Agronomy. 
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THE SPECIAL SENATE COMMITTEE ON SCIENCE POLICY 


EVIDENCE 


Ottawa, Thursday, June 12, 1969 


The Special Senate Committee on Science 
Policy met this day at 10.00 a.m. 


Senator Maurice Lamontagne (Chairman) in 
the Chair. 


The Chairman: Honourable senators we 
have with us this morning, for the first part 
of our meeting, the Honourable Sidney Spi- 
vak, the Minister of Industry and Commerce 
of the Province of Manitoba. He is accom- 
panied by his Deputy Minister, Mr. Lorne 
Dyke, and the Assistant Deputy Minister, Mr. 
Blicq. 

We will try to have this first period of our 
discussion with the minister and his advisers 
limited to about an hour. Mr. Spivak has to 
go back to Manitoba. I do not know exactly 
why. I know what is going on in that prov- 
ince these days, but apparently he is in a 
hurry to go back so we should try to get 
through with the first part of our discussion 
by 11.00, and then we will hear the Canadian 
Labour Congress and the Agriculture Insti- 
tute of Canada. 


Honourable Sidney Spivak, Minister of 
Indusiry and Commerce, Manitoba: Mr. 
Chairman, members of the committee, there 
is one additional member of our department 
who has joined us. I would like to introduce 
Mr. McMurtry, who is in the Process and 
Production Branch and who is also secretary 
of the Manitoba Research Council and chief 
officer in charge of technical information. 


Now, I propose to deal with the brief 
already forwarded to you by reading a few 
sections of it, and to allow a question period. 
Since the time of the submission of the brief 
to you we have had a report tabled in the 
house in our province called the TED Report 
and I have it in front of me. It is my inten- 
tion to forward copies to all of you. There are 
certain items in connection with this report 
that we believe will have a direct bearing on 
our discussion and I would like after the 
question period on the first brief, to read into 


the record a statement in connection with this 
report which we think is of extreme impor- 
tance and interest to our province. 

If I am correct we are the first province to 
make a presentation before this committee. I 
understand the Province of Ontario will be 
following us. We come here with a particular 
point of view, and we hope that we have 
expressed it as simply as we can in the brief 
that is before you. We recognize that when 
we speak we probably speak for many other 
provinces as well who hold a similar point of 
view. We are concerned about the develop- 
ment and growth of industry in our province 
and we must view this brief in the context of 
Manitoba—in the context of western Canada. 
We feel it is very necessary, if there is going 
to be any reshaping of a national science poli- 
cy, that there be some understanding of what 
is taking place, what our aspirations are, and 
what opportunities there may very well be of 
new inputs by the federal government, and of 
new activities, to give us an opportunity for 
innovation, particularly at the point of produc- 
tion, which is where we think research must 
be attempted in respect of growth and oppor- 
tunity for many of the smaller establishments 
whose growth is essential for the industriali- 
zation of our area and of many other areas in 
Canada. 

I would like to refer to Page 1 of our brief. 
As I say, I will read only a certain portion 
into the record. 

An effective national research and science 
policy is recognized as a key to achieving 
Canada’s four main economic goals:—full 
employment, optimum growth rate, viable 
balance of payments and equitable distribu- 
tion of income. The relationship of research 
and development to the first three objectives 
is clear. Today, with special emphasis being 
given by both national and provincial govern- 
ments to regional development, particular 
attention must be paid to the fourth objective. 
It is Manitoba’s view that Canada’s research 
and science policy should be vigorously 
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applied to foster industrial growth, and par- 
ticularly as a vital instrument for achieving 
regional economic expansion. 


In pursuit of the goals of industrial growth 
and regional development, Manitoba would 
recommend that: 


1. Applied research should be expanded 
and innovation stimulated. 

Canada should devote a greater proportion 
of her gross national product to applied 
research and development. Canada’s total out- 
lay for research and development in 1965 
amounted to about $700 million, or 1.3 per 
cent of Gross National Product. It is estimat- 
ed that expenditures in 1968 will be about $1 
billion. Canada’s expenditures are relatively 
smaller than corresponding expenditures in 
other industrial countries, as has been 
emphasized by the Economic Council of Cana- 
da and other authorities. Furthermore, Cana- 
da is devoting a smaller percentage of its 
expenditures to the industrial sector than in 
most other countries. 

2. Programs should be oriented towards 
creating conditions in industry that will 
stimulate innovation. 

Innovation implies the application of 
investment and resources ranging from basic 
research through invention, product design, 
engineering, tooling, and production, to mar- 
keting and distribution. Innovation is the 
process which brings new products to the 
market and new wealth to a nation. Canada 
lags far behind the United States in the 
innovative process. A good deal more effort 
needs to be applied to the latter phases of 
innovation. One way of insuring that this is 
done is to have research carried out at 
the point of production in industry. 

A change in priorities in Canadian govern- 
ment policy is needed to allocate more funds 
for research, especially for applied research 
and innovation, in the industrial sector; and 
to strengthen current programs that favour 
research and development in industry. 

3. Research goals should be carefully 
selected for maximum industrial yield. 

Canadian research and development should 
be concentrated in carefully selected fields 
that will yield the maximum results in indus- 
trial development. Canada does not have the 
resources of money or personnel to do work 
in all fields. Efforts should be concentrated in 
fields that have particular relevance to Cana- 
da’s future growth and development. These 
would include: food processing, transporta- 
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tion, building research, urban development, 


resource development, materials science, 
communications, data processing, power 
development, pollution control and_ to 


enhance Canada’s comparative advantage in 
production of consumer and industrial goods 
for international markets. 

4. Current national research and develop- 
ment programs should not be limited to large 
companies and sophisticated products. They 
should also foster innovation, development 
and production of competitive and exportable 
manufactured products in small establish- 
ments. 

Modifications should be made to Federal 
research and development programs to make 
them more easily obtained and more applica- 
ble to smaller companies. Support programs 
should be extended to cover development 
costs. Innovation should be encouraged by pro- 
viding incentive programs to promote invest- 
ment in industry where there is a substantial 
export potential. 

The provinces should be consuited prior to 
the introduction of new federal programs, or 
the modification of existing programs so that 
federal and provincial programs complement 
one another. 

5. Centers of excellence should be an 
important part of science policy and carefully 
co-ordinated with regional development 
policy. 

Programs for research and development 
should directly stimulate regional growth and 
be an essential part of Canada’s regional eco- 
nomic expansion effort. Centers of excellence 
should be fostered in appropriate regions, to 
bring the universities and industries closer 
together, and to create whole new industries. 
Important industrial laboratories should be 
encouraged to locate in, or near, regional 
growth centers. Where mission-oriented gov- 
ernmental research laboratories are neces- 
sary, they should be directed to suitable cen- 
ters throughout the nation, to help stimulate 
regional growth. 

Notwithstanding the vital need to expand 
and stimulate research and development in 
individual manufacturing enterprises, it is 
also necessary to consolidate the programs 
that have come about piecemeal through vari- 
ous governmental agencies, in order to create 
centers of excellence throughout the nation. 
The stimulation to various regions in Canada 
that result will more than offset any tempo- 
rary initial disadvantage. Furthermore, 
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today’s communication systems obviate the 
necessity for scientists to congregate, and for 
laboratories to be centralized. 

The Honourable Jean Marchand, Minister 
of Forestry and Rural Development, has 
stressed the necessity for taking into account 
the impact of federal action on regional 
growth, in all governmental decisions. 


The subject of regions and their growth, 
and disparities between regions, has been the 
topic of a great deal of discussion both at a 
national and provincial level. Manitoba’s con- 
cern, whether we are talking about national 
or provincial regions of Canada, is to achieve 
balanced regional development and thereby 
provide equality of opportunity for the people 
of the regions, in employment opportunities, 
levels of income, and the quality of life. Each 
individual, no matter where he is born should 
be given the opportunity to make a real 
choice as to where and how he wishes to live. 


To be realistic, however, it will be neces- 
sary to determine to what degree it is possi- 
ble for national and provincial economies to 
provide the equality of individual opportunity 
which we have set as our goal. For example, 
we know that not all areas are equal in their 
economic resources and the incremental costs 
of providing equality of opportunity may 
vary greatly from one region to another. The 
public costs of providing each individual with 
the opportunity to have a good paying job 
within his region will vary substantially from 
place to place. It is therefore a matter of 
analysis and good judgment to arrive at the 
optimum mix of public and private policies to 
achieve, as far as is practical, our goals. 
Because economic realities may not be in 
sympathy with all of our objectives, some 
understanding is required of the economic 
factors affecting balanced regional develop- 
ment. 


At the national level economists may argue 
that it does not matter where people are 
located, Toronto or The Pas, as long as the 
people are productively employed. People will 
naturally gravitate to those areas in which 
they can achieve the greatest economic return 
and this should provide the greatest national 
benefit by maximizing the increase in gross 
national product. The merits of this argument 
are acknowledged in respect to the need for a 
healthy prosperous national economy as a 
requirement for any program related to 
balanced regional economic growth. At the 
same time, however, it must be recognized 
that these arguments do not take into account 
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the hidden costs associated with allowing 
development to take place when and where it 
wishes. These include the dis-economies of 
scale—the cost of mass transport and super 
highway systems, expensive services and 
increasing costs to control pollution of the 
environment; and the waste of under-utilized 
resources in slower growth regions. 

From a provincial standpoint, economists 
may also argue that it does not matter if 
people work in Winnipeg or The Pas. It does 
matter however to Manitoba whether the peo- 
ple who are raised and educated within its 
boundaries remain and find productive 
employment in the province. Otherwise 
Manitoba is paying the bill for providing the 
various services, particularly education, to 
people who never return this investment by 
working and producing within the province. 
Unless there is a reciprocal tradeoff through 
immigration of skilled people, Manitoba is in 
a net deficit position having paid to develop 
an educated work force which never works 
for it. 

Manitoba needs a faster rate of growth 
than Canada as a whole, if it is to provide its 
people with a standard of living equivalent to 
that in Central Canada. If we are not able to 
provide equal opportunities, our best young 
people will leave: Manitoba will be weakened 
and so will the nation. One of the most 
important factors in regional development is 
the stimulation to industry through programs 
that will result in applied research and prod- 
uct development at the point of production. 
Science based industries are the fastest grow- 
ing in our economy today and it is in the best 
interests of the nation to foster programs that 
will spread the development of such indus- 
tries throughout the regions of Canada. 


The historical economic base of the prairie 
provinces was agriculture. Agriculture is still 
very important in Manitoba, providing some 
52,000 jobs in the province and giving 
employment to some 14 per cent of the labour 
force. In terms of value added to the econo- 
my, it has been estimated that in 1967 
agriculture contributed 24 per cent of the 
total net value of commodity production in 
the province. Productivity in agriculture has 
accommodated itself to changes in the econo- 
my. Nevertheless, it must be recognized that 
agriculture itself is not an expanding employ- 
ment base for the province. In 1951, the total 
employment of farmers and _ agricultural 
labour in Manitoba agriculture was 74,000 by 
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1961 this had fallen to 59,000 and trends sug- 
gest that employment in 1969 will be no more 
than 52,000. If Manitoba were to rely only on 
an agriculture base, this would mean a 
declining population. At June Ist, 1968, the 
population of Manitoba was 971,000, an 
increase of almost 100,000 in a period of ten 
years. Employment opportunities would not 
have been provided for this growing popula- 
tion if Manitoba had relied solely on an 
agricultural base. 

Manitoba has enjoyed considerable devel- 
opment in its mining industry in the north. 
This industry is growing but is not yet a 
major element in the context of total econom- 
ic activity in Manitoba. Mining contributes 
about 4 per cent of the total value added in 
Manitoba commodity production. Construction 
is much more important, with a 26 per cent 
share of net commodity production, but this 
is not a base industry. Construction meets the 
demands created by the base employment. 

In the tertiary industry sector, Manitoba 
has traditionally sold services outside the 
province, particularly in respect of wholesale 
trade, transportation and finance. The tourist 
industry is a very important earner of “for- 
eign exchange” by its attractions to out-of- 
province visitors. Yet, although tertiary 
industry makes a very real contribution to 
Manitoba’s exports, the bulk of the demand 
for the services of tertiary industry originates 
within the province. The service industries, 
which provide more than half the total 
employment in Manitoba, exist primarily to 
serve the employment generated by the basic 
activities of agriculture, mining and manufac- 
turing industry. 

Manufacturing industry contributes some 
46% of total net commodity production in 
Manitoba. Although manufacturing is partly 
to satisfy demand within Manitoba, 56% of 
the production is shipped outside the prov- 
ince, 37% to other parts of Canada and 19% 
abroad. Manufacturing contributes very con- 
siderably to Manitoba’s exports—exports 
which are essential to pay for the province’s 
imports—and manufacturing is therefore by 
definition a basic activity. In the 15 years 
from 1950-52 to 1965-67, the value of Manito- 
ba manufacturing shipments increased by 
85%. It is to increased manufacturing that 
Manitoba must look to ensure an expanding 
economic base. 

The Committee on Manitoba’s Economic 
Future (COMEF) which reported in 1963, 
fully recognized this (page VI-1-1): “The 
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Economy is at the stage of development 
where the manufacturing sector will be the 
major generator of new jobs in the Province 
between now and 1975 and will also be the 
catalyst which will stimulate development in 
other sectors of the economy. Of all sectors of 
the economy, manufacturing has the greatest 
potential for further growth. Manufacturing 
need not be limited by the local market or by 
increases in local population to the same 
extent as other sectors of the economy such 
as the service industries and construction. 
This opportunity to produce for export makes 
possible an expansion of manufacturing on a 
scale adequate to provide more additional 
employment than can be provided by agricul- 
ture and the other primary industries 
concerned”’. 

The industrial structure of the province is 
surprisingly varied and embraces every 
major industry represented in Canada, except 
for automobile manufacture and tobacco. The 
total number employed in manufacturing 
industry increased by only 3% in Manitoba in 
the decade 1949-59, against 12% for Canada 
as a whole. Along with the rest of Canada, 
the Manitoban economy was in the doldrums 
from 1960 to 1961. Since 1962, developments 
have been more impressive. In the five years 
1962-67, employment in manufacturing 
industry in Manitoba increased from just 
under 42,000 to over 49,000—this was an 
increase of 173%. The all Canada increase 
was only slightly higher than this 183%. 

As a result of the improvements in the 
sixties, industrial employment increased 
almost as fast in Manitoba as in Canada but 
we did not exceed the Canadian increase. 
This, allied with the relatively large agricul- 
tural population in Manitoba, explains the 
5.3% increase in Manitoba’s population in the 
period 1961-68, against the 13.7% increase for 
Canada. 

Although no longer predominantly an 
agricultural province, Manitoba still had 14% 
of its labour force employed in agriculture in 
1967, against only 74% for Canada as a 
whole. Agricultural employment is de- 
clining no faster in Manitoba than in Cana- 
da, but the magnitude of the problem is rela- 
tively greater here. To balance this decline in 
a relatively large agricultural population, 
Manitoba must therefore advance more rapid- 
ly than Canada in the industrial sector of its 
economy. This is the challenge which faces 
Manitoba. We must run faster than Canada as 
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a whole in the manufacturing sector of our 
economy in order to develop at the same pace 
as Canada as a whole in our total economy. 


The fundamental importance of research 
and development to industrial growth is no 
different for Manitoba than for Canada; nor is 
the need for emphasis on development of 
competitive products for export markets. In 
this respect our regional goals match national 
goals. It is the means of achieving these goals 
that presents a special challenge in Manitoba, 
for this province does not yet have a large 
number of massive industrial establishments 
that lend themselves readily to the absorption 
of large doses of research and development 
activity. For Manitoba, the policy for research 
in industry must be framed in a special way. 


The question that the Province of Manitoba 
poses to the members of the Special Commit- 
tee on Science Policy, and in fact to all those 
concerned with the direction of national 
scientific activity, is—can policies and pro- 
grams be devised to make research and deve- 
lopment truly effective in achieving Canada’s 
economic objectives in regional development? 

This is not an easy problem to solve, but 
we would submit that it is possible and, 
indeed vital, for solutions to be found. From 
its viewpoint Manitoba can contribute some 
suggestions. We believe that regional growth 
will occur if special policies are introduced 
to: 

—stimulate research and development in 


companies both large and small, and 
encourage selected regional growth 
industries. 


—create a receptive financial climate so 
that innovators can have access to the 
risk capital that is required to launch 
new enterprises. 

—introduce effective programs that will 
provide a real incentive for foreign 
industry to build research laboratories in 
parts of the nation that are growing ata 
slower pace than Central Canada 

—direct mission-oriented governmental 
research activities and facilities to appro- 
priate regions to help promote industrial 
development. 

—create poles of technical excellence in 
regional centers, to facilitate and encour- 
age industrial spin-off and so that innova- 
tors will be attracted to the region. 


A: PROGRAMS TO 


: EXPAND EXISTING 
INDUSTRY 


We must build upon the manufacturing 
establishments that we now have. Examples 
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of the kinds of measures that would help 
accomplish this are: 


1. The Regional Allocation of Government 
Research Contracts: 


Special efforts should be made to allo- 
cate additional government research con- 
tracts to regional industry; with practical 
assistance to help smaller companies 
upgrade their production skills to meet 
necessary standards. This would involve 
actively seeking out opportunities and 
defining contracts in such a way that it is 
easier for smaller companies to partici- 
pate. In addition, special efforts should be 
made to encourage the sub-contracting of 
research and development activities on a 
decentralized basis. 


2. Improvement of National Research and 
Development Incentive Program: 


Current national programs have been 

aimed at building up scientific manpower 
by extensive assistance to graduate 
schools, carrying out basic research in 
governmental laboratories, carrying out 
research related to natural resource 
industries and fostering the growth of 
research in industry by such programs as 
the Industrial Research Assistance Pro- 
gram, the Program for the Advancement 
of Industrial Technology, the Industrial 
Research And Development Incentives 
Act, the Defence Industrial Research Pro- 
gram and the Defence Industry Moderni- 
zation Program. We would recommend 
that the program of research to industry 
be expanded and modified to better serve 
regional needs, and to fit the capabilities 
of more firms throughout Canada. 
(a) Industrial Research Assistance: The 
Industrial Research Assistance program 
is intended to interest Canadian industry 
in research and development, to Create 
research facilities within industrial com- 
panies where none previously existed, 
and to expand existing facilities beyond 
those covered by a company’s normal 
research budget and program. A second- 
ary objective, but an important one, is 
to improve communications between re- 
search workers in industry and in gov- 
ernment research organizations. A further 
benefit, if not an objective, is the intro- 
duction into some companies of a sophis- 
ticated technological capability to back 
up industrial production facilities in 
which technically trained personnel are 
limited in numbers or experience. 
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Although some Manitoba companies 
have benefited from the program, and the 
National Research Council has sponsored 
some fairly extensive projects in the 
province, we believe that consideration 
should be given to expansion of the pro- 
gram to include support for product 
development; and modification of the 
program to make it more accessible to 
industries in the province and the region. 


(b) Program for the Advancement of 
Industrial Technology: The Program for 
the Advancement of Industrial Technolo- 
gy was intended to stimulate the exploi- 
tation by Canadian industry of scientific 
advances by underwriting the develop- 
ment of new or improved products or 
processes. To our knowledge, there has 
been only modest benefit to Manitoba 
industry from the program. The concept 
of the program has merit, since it 
involves development in industry. We 
believe that PAIT should be revised so 
that application procedures are less com- 
plicated. Furthermore, consideration 
should be given to modifying the concept 
of the program so that improvements in 
more conventional products could be 
given assistance. In order to strengthen 
regional industry, it is necessary to help 
smaller firms, or firms with less sophis- 
ticated products for example, improv- 
ements in some types of agricultural 
machinery and equipment. The repay- 
ment feature should be designed to 
reward success, not failure. A supplemen- 
tary program should assist improvements 
in products with a substantial export 
potential. 


(c) Other Research Assistance Programs: 
The Industrial Research and Develop- 
ment Incentives Act has recently been 
introduced and the various defence 
research programs are aimed at military 
equipment—a field in which relatively few 
Manitoba companies are engaged. Mea- 
sures should be taken to stimulate greater 
regional participation in defence and 
other government contracts. Such a pro- 
gram would broaden the number of con- 
tractors and help to raise the standard of 


technical competence for industrial 
_ production. 
8. Provision of Testing and Research 


Facilities: 
Many companies in Manitoba have the 
initiative to innovate but lack the neces- 
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sary costly testing and development skills 
and facilities. Assistance should be prov- 
ided by: 

(a) providing strong financial incentives 
to help smaller companies establish and 
maintain in-house research and develop- 
ment capability. 

(b) providing incentives to encourage the 
establishment of commercial custom test- 
ing facilities in regional growth centers. 


(ec) encourage the utilization of testing 
and development skills and abilities in 
non-industrial sectors such as universi- 
ties. The existing program under the 
Department of Industry should be 
extended over a minimum of five years 
to allow a realistic length of time for 
setting up effective university industrial 
research institutes. The principle of the 
program, bringing together university 
and industry to maximize industrial 
growth, is commendable. The University 
of Manitoba is in the process of planning 
such an institute. 


B.,. PROGRAMS... TO, ALIERACE "NEW. 
INDUSTRY: 


A rapid means of developing additional 
growth of research and development 
activities in industry is to import indus- 
trial research capability through the 
attraction of new industry. Methods of 
stimulating such development would 
include: 


1. Directing industry receiving major gov- 
ernment research contracts to seek and effec- 
tively accomplish ways of establishing 
research, development and production units 
on a decentralized basis. 

2. Attracting new firms with sophisticated 
activities and products through substantially 
expanded ADA type incentives, to be provid- 
ed to such companies locating in regional 
growth centres. 

3. Encouraging the consolidation in regional 
areas, of national centers of excellence con- 
ducting industry-oriented research. For a 
province like Manitoba this would probably 
involve assembling research activities of a 
resource or industrial nature, together with 
those being carried out by government and 
university, into centers of excellence. An 
example particularly suitable for Manitoba 
might be product-oriented materials science 
involving inputs from the extractive indus- 
tries, the aerospace industry, the Whiteshell 
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Nuclear Research Establishment at Pinawa 
and the University of Manitoba. Another 
example would be food product research 
involving the food processing industries, the 
federal and provincial governments and the 
University. A further example would be a 
centre for the development of farm machi- 
nery products based upon the growing and 
innovative firms in the province, and skills 
and experience of the faculty of agriculture 
and other disciplines at the University. 

4. Expending of existing major research 
centres in such a way as to encourage early 
productive spin-off. An example would be 
substantially increased support for the Whi- 
teshell Nuclear Research Establishment to 
permit and encourage the development of 
expanded relationships with industries for the 
generation of new products. 


C. PROGRAMS TO DEVELOP OTHER 
REGIONAL CENTRES OF RESEARCH 
EXCELLENCE: 


While acknowledging the vital importance 
of the expansion of research in industry, it is 
also important to recognize the benefits to 
regional development of scientific and 
research activities that may not necessarily 
have immediate and direct industrial implica- 
tions. Such activities can lead to industrial 
spin-off in the long run, and in the meantime 
add to the climate of sophistication and high 
productivity employment in the _ region. 
Examples in Manitoba would be the expan- 
sion of research for the social good such as 
medical research which might ultimately lead 
to industrial activities in medical electronics, 
pharmaceuticals and related areas. 

Another example would be the establish- 
ment at Churchill of a major centre for upper 
atmospheric research as well as facilities for 
studying the biology and botany of the Arctic 
and the physiology of cold weather living. It 
should be possible to extend and advertise 
the use of these facilities to establish Chur- 
chill as a major cold weather testing research 
centre for Arctic gear. 

Another example might be the establish- 
ment in Manitoba of the administrative centre 
for the communications satellite program or 
the carrying out in the province of govern- 
ment or Crown corporation activities in other 
aspects of communications and_ related 
research. A further logical sphere would be in 
the development of a national capability in 
resource satellites. Research and development 
associated with this program could be located 
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in Winnipeg to take advantage of the exten- 
sive dacilities for data processing and the 
existing aerospace technology. 

Building research is another field which 
could well be appropriate for a centre of 
excellence in Manitoba. Contributing would 
be the faculties of Architecture and Engineer- 
ing at the University and Manitoba’s exten- 
sive professional services in established 
architectural and engineering services in esta- 
blished architectural and engineering firms 
which even now are selling their services 
competitively on an international basis, and 
whose strengths have been materially deve- 
loped through major projects such as Nelson 
River Power Development. These firms are 
now ready for new activities. Manitoba has a 
significant construction industry now export- 
ing its services internationally. It would 
appear that direction of federal government 
activities in building research might well be 
redivided and focused in a Manitoba centre of 
excellence. 

Other areas of national concern where 
Manitoba has an existing or logical compe- 
tence which could be expanded are computer 
studies, power generation, and high voltage 
long distance transmission and transportation 
studies. 

This paper is a tentative exploration in the 
search for solutions to one of Canada’s most 
pressing economic problems. A province, like 
Manitoba, through its public and private int- 
erests, can identify opportunities and make 
vigorous efforts. But a provincial jurisdiction 
alone cannot solve a problem of this magni- 
tude. The real solutions, and in fact any 
hopes for success in rapid expansion of 
regional research and development, are 
dependent upon the federal government and 
all its agencies and corporations, for here lies 
the bulk of resources and the bulk of financ- 
ing for. scientific endeavours. What is 
required of these agencies is a clear commit- 
ment to establish policies and develop pro- 
grams which will make scientific research and 
developmentin Canada not only a vital 
stimulus to national industrial expansion, but 
also a strong and effective instrument for 
balanced economic growth throughout the 
regions of our nation. It is on this particular 
point of concern that Manitoba seeks the 
attention, the support and the suggestions of 
the special Committee on Science Policy. 

Mr. Chairman, I apologize again for read- 
ing this, because in effect I think one theme 
has come out through everything I have said. 
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I think it is apparent to everyone that we are 
looking at a national science policy which is 
really ignoring us in Manitoba and which will 
continue to do so unless there is some realiza- 
tion that we have opportunities and require 
certain consideration. I suggest, as I did in 
the beginning, that this is not only true 
of Manitoba; it applies to many other areas 
in Canada as well. It is time that there 
is some recognition. We require leadership in 
terms of science policy, particularly in the 
applied research field, and we require it so 
that the smaller firms, which, in the case of 
Manitoba, make up the bulk of the employ- 
ers, have the opportunity for innovation at 
the point of production, are able to realize 
opportunities not only in the regional market 
but particularly in the midwestern market of 
the United States—which adjoins us and 
represents our greatest opportunity for export 
growth—and ultimately gain productivity that 
will sustain the rise in income demanded and 
required by our labour force. 

I thank you for this opportunity. I do have 
another presentation to make, which I think 
is vital and significant. It deals with the 
Report of the TED Commission to which I 
referred. We have completed a report entitled 
“Targets for Economic Development to 1980”, 
which will take us through the next decade. 
It is our endeavour to set guidelines for eco- 
nomic activity, to be able to present goals 
which will in fact challenge us, and influence 
the actual decision-making process of the 
private sector and government, and to be 
able to achieve proper planning and growth. 


The Chairman: We met some of the authors 
of this report in Boston. 


Hon. Mr. Spivak: It is my intention to for- 
ward to each of the members a copy of the 
report. There is one particular report... 


The Chairman: I got one in Boston. 
Senator Cameron: I have one too. 


The Chairman: Would you like to make 
your statement now? 


Hon. Mr. Spivak: No, I would think it 
would be better at the end. 


Senator Carter: I think you had better 
make it now if you are going to leave by 
11.00. 


Hon. Mr. Spivak: Well, I am prepared to 
stay a little longer. I recognize the problems 
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of the committee, and I do not want to 
impose myself upon it. 


The Chairman: You would prefer to make 
it later? 


Hon. Mr. Spivak: I think I can make it in 
the last ten minutes. 


Senator Haig: Mr. Chairman, I would like 
to compliment the Minister and the depart- 
mental officials on the presentation. I will 
make my questions short. 


On page 2, Mr. you say in 
paragraph 2: 
Canada lags far behind the United States 


in the innovative process. 


Why is this? 


Minister, 


Mr. Spivak: Well, simply because we are 
not, in terms of both federal government 
leadership and industry leadership, applying 
ourselves. We are not putting that percentage 
of both money and scientists, and engineers 
involved in engineering research, in the 
research end development area. 


Senator Phillips: You said the federal gov- 
ernment is failing in the innovative process, 
yet you in Manitoba do a lot of research. Why 
do you not fill that gap? 


Mr. Spivak: Are you talking in terms of 
applied research? 


Senator Phillips: No, I am speaking of the 
innovative process. 


Mr. Spivak: Yes, we do. As a matter of fact 
we have programs that are in fact undertak- 
en. We have three basic types of programs. 
These are technical assistance grant pro- 
grams, design improvement grant programs, 
and research and development grant pro- 
grams that we have recently introduced. This 
came really as a result of our study on eco- 
nomic planning in the province, the first 
report of which was tabled in the house in 
1953. Since that time we have commenced 
programs to help the process. 


The Chairman: How much did you spend 
last year on this? 


Mr. Spivak: We spent approximately $300,- 
000. We have a shared program with indus- 
try, the total of which would be $1 million, 
and this has bought professional services for 
our companies in the various fields of techni- 
cal assistance and design improvement. 


Science‘: 


_ This may appear a modest effort—as it is, 
and I am not denying it—but our intent was 
to try to complement the federal program. 
When the other programs I have referred to 
were introduced, we looked to them with 
some enthusiasm in the hope that they would 
have some application to the Manitoba com- 
plex. We have encouraged our people to make 
applications. We have worked with them in 
the actual carrying out of their applications. 
We have now had some opportunity to review 
them, and all the things I have said with 
respect to some of the programs are true. 
_ They simply do not apply in most cases to the 
smaller firms. We have had some benefits for 
the firms. We have had approximately $5 mil- 
lion spent in Manitoba, but it has really gone 
to four or five main firms. There are only 14 
out of approximately 1500 manufacturing 
firms which have actually benefited from the 
federal government programs. Our programs 
have benefited 94, and they are a modest 
effort. 

We looked for, and hoped that there would 
be, a greater federal input into this, and we 
have encouraged our people to try and use 
this. We were prepared to add to our budget- 
ary requirements when we could mesh in 
our program with the federal program. 

I am simply suggesting to you that for the 
smaller companies the programs that I refer 
to really have no application. We have a few 
larger companies that have been able to 
benefit. 


Senator Haig: Turning to page 3, you state 
in the third paragraph: 
The provinces should be consulted prior 
to the introduction of new federal 
programs... 


What mechanism would you suggest for this. 
How should it be done? 


Mr. Spivak: Again I go back to what I said 
in connection with the PAIT program and 
other programs. These programs were 
devised and announced by the federal Gov- 
ernment. We welcomed these programs, but 
we were not consulted. If we had been con- 
sulted possibly we could have given our opin- 
ion. We have not yet been consulted. We have 
our own conclusions. We think some of the 
programs are costly. We think some of the 
programs have not been advertised correctly. 
The manufacturers do not understand their 
availabilities. We are as interested as the fed- 
eral Government in the achievement of the 
same objectives. It would seem to us that in 
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our own modest way we are trying to comple- 
ment the federal activities. We are trying to 
encourage the carrying out of those programs, 
and it would seem, in the initial process, we 
should and could contribute to the develop- 
ment of them. It is not in any way suggested 
that we have the power of veto. 


The Chairman: But you are now speaking 
of consultation only in respect of the industri- 
al research programs? 


Hon. Mr, Spivak: Yes, that is right, except 
in so far as pure research programs are con- 
cerned, where we are vitally interested. We 
have indicated this in our brief by saying 
there is some thought that these programs 
should be carried out on a regional basis. 


The Chairman: Yes. 


Hon. Mr. Spivak: The Department of Eco- 
nomic Expansion has been set up, but it 
should not be the only department concerned 
with regional development in this province. 
Every government policy, in our opinion, 
must be concerned with the national policy. 
The policies of the federal Government have 
got to take into consideration if we are going 
to achieve the objectives we are committed to 
in regional economic development. This really 
means that many top civil servants are going 
to be responsible for carrying out these pro- 
grams, and they will have to understand that 
this is a priority. 

In our brief we are asking you to recognize 
this in a very real way. If this is not done we 
are going to fall in the trap, as has occurred 
in the past, of locating many of the develop- 
ments in areas where you would be defeat- 
ing the objective of balancing growth 
throughout the province, and giving equal 
opportunities for growth to other areas of the 
province apart from centres of excellence. We 
have to enable these areas to attract the 
bright and alert people who will make not 
only a contribution in their own field but a 
contribution to the whole social fabric of the 
area in which they live. It is necessary and 
vital, if we are going to develop the country, 
to recognize this policy along with other poli- 
cies of the federal Government. Our thinking 
will have to be much broader than it has in 
the past, 


Senator Kinnear: May I ask one supple- 
mentary question related to your first para- 
graph? I would like to know what Manitoba 
contributed in 1968 of the total outlay for 
research and development? 


7316 
‘Hon. Mr. Spivak: In terms of our 
programme? 


Senator Kinnear; What was your own 


contribution? 


Hon. Mr. Spivak: Are you talking in terms 
of industry, or of the government itself? 


Senator Kinnear: You say right here in 
your very first paragraph: “Canada’s total 
outlay .. .’,— 

Hon. Mr. Spivak: This is the total outlay of 
both the federal Government and private 
industry. 


Senator Kinnear: What is your province’s 
contribution? 


Hon. Mr. Spivak: We do not have that 
figure. This figure came out of the economic 
report. 


Senator Robichaud: Have you no idea of 
what you are spending in your own province? 


Mr. Spivak: We know, as a government, 
what we are spending but not what private 
enterprise is spending. 


Senator Kinnear: What are you spending as 
a government? 


Hon. Mr. Spivak: As I have indicated, we 
are spending approximately $300,000. 


The Chairman: These are only incentive 
programs? 


Hon. Mr. Spivak: Yes. We do not have a 
research council operating in the conventional 
way. We do not have applied research insti- 
tutes for the simple reason that we funded it 
in this way in the hope that the federal Gov- 
ernment would be in a position, through these 
programs, to have application to our particu- 
lar situation. 


Mr. Lorne D. R. Dyke, Deputy Minister of 
Industry and Commerce, Manitoba: I think 
some clarification may be required. The refer- 
ence the Minister is making is to monies 
spent within the budget of the Department of 
Industry and Commerce to foster industrial 
development. These are under three pro- 
grams: technical assistance grants, research 
and development grants and design improve- 
ment grants, to help firms improve their 
design of production and packaging. 


Senator Cameron: Could you spell out the 
amount of each programme? 
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‘Mr. Dyke: Over the last two years we have 
enabled Manitoba firms to utilize these three 
grant programmes to avail themselves of over 
$1 million of research. The net cost to our 
department has been in the order of $300,000 
on a cost-sharing basis. The Minister is not 
referring to agricultural research, work done 
by the province and federal government at 
the research station, to the Fresh Waters In- 
stitute, or the University of Manitoba. We are 
speaking specifically of research to improve 
the innovative process, to assist our firms to 
be more efficient and profitable, and to create 
more jobs. 


Hon. Mr. Spivak: This is true. I know that 
$1 million annually out of the agricultural 
budget is spent on research. I am not ina 
position to give you the aggregate sum as 
such, 


The Chairman: No, what is the total? 


Hon. Mr. Spivak: We can get that. We can 
certainly furnish that to you. 


Senator Haig: In the first paragraph on 
page 4 you Say: 
—it is also necessary to consolidate the 
programs that have come about piece- 
meal through various governmental agen- 
cies, in order to create centers of excel- 


lence throughout the nation. 


In other words, you say there is fragmenta- 
tion in the research and: development pro- 
grams, both federal and provincial. What 
mechanism do you think could be used to 
co-ordinate these different programs? Will 
you create a centre of excellence, including 
federal, provincial and university facilities? 


Hon. Mr. Spivak: I think if you go to the 
last line of the paragraph you will see that 
one of the problems has been that of com- 
munication and transportation. The ability to 
be able to move has been a factor before in 
terms of congregating. I am thinking of 
agriculture and the food processing end of it. 
There is no reason why a center of excellence 
cannot be developed, and should not be devel- 
oped, in Manitoba, having regard to our 
university capability, our concern in develop- 
ment, the industrial expansion that has taken 
place in the agri-food business, and the fact 
that we do have some expertise right now. It 
is now a matter of commitment, that those 
who are involved in this area would be pre- 
pared to accept this as a centre of excellence 
in this field. We are now prepared to apply 
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the funds that have been available to that 
area to attract the people that will allow this 
development in the way we have suggested. 


Senator Haig: You think your centre of 
excellence to be established in Manitoba will 
be directed to certain research projects? 


Hon. Mr. Spivak: To some. Agriculture is 
one because it comes to mind, but we have 
made significant progress in the aerospace 
industry. 


Senator Haig: On page 13 you mention 
building research. 


Hon. Mr. Spivak: That is right. 


The Chairman: What about White Hill? Did 
it have any kind of spin-off? 


Hon. Mr. Spivak: No. From our point of 
view that is a waste at this point. If ever 
there was a thorough study done of this, you 
would find it has been a waste. 


Senator Haig: Mr. Minister, when you say 
on page 6 that Manitoba had relied solely on 
an agricultural base are you suggesting to this 
committee that we must get out of an agricul- 
tural economy? 


Hon. Mr. Spivak: No, I think the big thing 
that has to happen is that the perspective of 
Manitoba and western Canada has to change. 
We are not an agricultural province any 
more, nor are the prairies, although certainly 
agriculture is probably our basic resource and 
tremendous development has taken place in 
connection with that and our secondary 
manufacturing as a result of the agricul- 
ture, but nevertheless we are now industrial- 
izing and our great opportunities for growth 
and job opportunities for our people, and 
being able to hold our people, will be in the 
manufacturing sector. And in this area we 
have small business people. 


Now, we havesome examples of where 
research, development, and innovation have 
been very successful. I do not want to get 
involved with names, but to highlight it I will 
mention Versatile Manufacturing. Senator 
Baig, you will be aware of this. This is one 
company in the agricultural implement busi- 
ness which has been able, through their own 
research and development, to develop prod- 
ucts and innovate in a way that they have 
been able to compete with the giants. They 
are now a large organization, a major 
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employer, doing a tremendous business both 
in western Canada and the mid-western area 
of the United States. The impact of what they 
have done has had a great effect on the whole 
economy. A number of secondary manufactur- 
ers are now being supported as a result of 
their sales to this one industry. Eight years 
ago, this company employed seven people, 
and now it is one of the giants. This is one 
good example. 

We think there are other opportunities, and 
what is required is that programmes be 
implemented, and research be tailored, so 
that they are available for some of the small- 
er establishments to enable them to grow and 
create the kind of job opportunities we are 
talking about. 


Senator Haig: The last paragraph on page 
10 means that you would wish to have this 
research centre development expanded to 
regions, and that Manitoba should have some 
possibility of obtaining this research and 
development to take care of its special needs. 
Is that correct? 


Hon. Mr. Spivak: Yes. 


Senator Haig: You say in the first para- 
graph on page 11: 
Furthermore, consideration should be 
given to modifying the concept of the 
program so that improvements in more 
conventional products could be given 
assistance, 


Do you mean that certain non-glamorous 
products should be given more assistance? 


Hon, Mr. Spivak: Yes, if you are going to 
build a better mousetrap, innovation has to 
take place at the point of production, and we 
are concerned that the building of a better 
mousetrap is in the interest of our area and 
of Canada. The best example I can think of is 
that of the Scandinavian countries which 
have spent time, money and effort in research 
and development in the furniture field, and 
have been able to develop a product of excel- 
lence which now is recognized as such 
throughout the world. We think that with re- 
spect to those things that would be considered 
staple and less sophisticated—the normal con- 
ventional commercial products—the innova- 
tive process can, in fact, take place at the 
point of production, and there should be con- 
sideration given to programs that will allow 
research and development directed towards 
greater capability so that, in fact, there will 
be new opportunities. 
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_ Let me come back to our situation in west- 
ern Canada. The biggest market, and the clos- 
est to us, is the mid-western area of the 
United States. There are 50 million residents, 
and the geography is in our favour. Our 
transportation and communications links are 
good. We have had the lowering of some 
tariffs because of the Kennedy Round, there 
will be more coming in the future. It would 
seem to us that we have opportunities to 
penetrate that market, and to advance our 
economy. We require assistance and co-opera- 
tion in respect of research and development 
programs with our smaller firms which, in 
fact, can develop more of the conventional 
products, and if we get it we will be able to 
reach not only the prairie market or the 
Canadian market but the mid-western market 
of the United States as well. 


Senator Haig: I refer you, Mr. Minister, to 
paragraph 3 on page 11. Could this be done 
by one central testing facility in the 
province? 


Hon. Mr. Spivak: Yes, I think so. 


Senator McGrand: My questions will be 
supplementary to the ones that Senator Haig 
asked. You mention on page 4, “Toronto or 
The Pas, as long as the people are produc- 
tively employed.” Is Manitoba a have-not 
province, as far as natural resources are con- 
eerned, compared with British Columbia and 
Alberta on the west, and industrial Ontario 
on the east? What is the industrial develop- 
ment necessary for productive employment at 
The Pas, or Morden, or Souris, or any other 
place within the province? 


Hon. Mr. Spivak: Well, first of all, let me 
say that Manitoba has certain resources. We 
have water, forests, minerals, and we have 
agriculture, and we are trying to use our 
resources to their maximum. To be able to 
get the minerals from under the skin of the 
earth we have to be able to make it economi- 
cally feasible. We try to make our structure 
in such a way that this, in fact, will take 
place. We do not have some resources that 
some other areas have, and from that point of 
view, if you want to make comparisons, our 
resources are not as good. 

We have an opportunity in that, unlike the 
other two prairie provinces, we have devel- 
oped as a wholesaler and distribution centre 
and also a manufacturing centre for western 
Canada. We have 1,500 manufacturing plants, 
which is a large number for our area. They 
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are smaller plants which produce a wide vari- 
ety of goods. We produce almost everything, — 
except automobiles and tobacco in Manitoba, 
and we have now the problems of developing 
these industries into larger units which will — 
become larger employers able to provide job 
opportunities for our people. This is particu- — 
larly important with the decline and change 
occurring in our labour force in agriculture. 
We think we can do this by simply raising 
our perspective higher, and by looking to the 
mid-western area for markets. I referred to 
this as a new opportunity. 

We think there is opportunity for the 
increase and expansion of existing industries 
as well as the specific field of new opportuni- 
ties. We have been able to identify these new 
opportunities, and to attract certain industries 
to the province, particularly in chemicals. Not 
many years ago this industry did not exist so 
far as our area was concerned. We still want 
to use our basic resources and use them in 
the processing and hopefully create employ- 
ment. Our great opportunity will be industrial 
development in that area. 

We require assistance in continuing our 
development—in the research and develop- 
ment end of it. We believe that in a very 
practical way the government programs 
should look to our situation, as they have to 
look to other areas, and try to tailor programs 
that will suit our needs. 


Senator Kinnear: On page 12, in respect of 
programs to develop other regional centers of 
research excellence, you say: 


such activities can lead to industrial 
spinoff in the long run, and in the mean- 
time add to the climate of sophistication 
and high productivity— 


I would like an example. I noticed that you © 
said there was no spinoff in the reply to 
somebody else, but I am thinking of Thomp- 
son and the great international company which 
you have there, and two or three other places 
in Ontario from which there certainly is a 
spinoff. That is a town or city in the northern 
part of your province from the activities of — 
which there is surely a spinoff. Could you 
give us some examples? 


Hon. Mr. Spivak: Our basic position is that 
this is desirable, but it is not really happen- 
ing, or it is not happening to the extent that 
you may think. If there were programs that — 
would foster it in those areas I think we 
would, in fact, have it. It is not happening 
right now. 
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Senator Kinnear: Why do you think it is 
not happening in Manitoba, while it does in 
other places? 


Mr. Dyke: You refer to Inco in Thompson. 
This industry is certainly very important to 
Manitoba, and to Canada. The fact is that the 
company’s research activities are centered in 
eastern Canada. 


Senator Kinnear: I know Inco because I 
belong to one of the Inco towns. 


Mr. Dyke: We would like to foster the 
development of research activity based on our 
resource extraction. We would like to foster 
also further process based on our resource 
extraction. We would hope there would be 
federal policies that would enable us to do so. 


Senator Kinnear: There should be a provin- 
cial policy as well. 


Mr. Dyke: There are provincial policies, 
and the Minister has referred to those. 


The Chairman: Why do you not have a 
provincial council or foundation? 


Hon. Mr. Spivak: While we do not have an 
actual physical facility we do have a research 
council, in fact, to. guide and advise the gOv- 
ernment. They co-operated in the preparation 
of our document. Mr. McMurtry is a secre- 
tary. We use this as a technical information 
centre to assist in licensing arrangements for 
our manufacturers, and I can say that since 
May of this last year we have had 29 firms 
dealing with specific licencing opportunities 
that we have been able to identify for them. 
We are trying to do this, but at the same time 
we felt that there were greater opportunities 
for utilization of the federal funding that 
should have been available than our invest- 
ment in a public facility which would of ne- 
cessity be limited to those things which firms 
would be prepared to bring to the facility 
rather than deal with privately and away 
from any knowledge by competitors. This was 
the judgment that we made. 


Mr. Dyke: I wonder if I might just clarify 
the matter for Senator Kinnear. I think your 
question really deserves a more complete 
answer. 


The Department of Regional Economic 
Expansion has recognized that development 
in certain parts of Canada is a major problem, 
and extra effort is required. We are col- 
laborating with that department, as we would 
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like to collaborate with other federal Govern- 
ment agencies, whose policies could be or 
should be responsible to the development 
needs of our area and other less developed 
areas. Reference is made in our brief to the 
idea that a materials research institute would 
make sense for western Canada. Obviously, 
one of the materials that we think should 
have attention focused on it is metal, the 
extraction of which, by Inco and H. B. M. & 
S., and other companies operating in the 
Canadian shield, is of vital importance to our 
economy. What we are seeking, and what we 
think is necessary, is a federal Government 
recognition in other policy areas. The commit- 
ments required go much beyond our 
capabilities. Our budget, in the industrial 
development area, is $3.5 million. Our provin- 
cial budget is only $380 million. We do not 
have the resources to do all of these things. 


Senator Cameron: Mr. Chairman, I would 
like, first of all, to compliment the Minister 
on the main submission. It is refreshing evi- 
dence of a new vitality in the west. The 
thrust of your brief is that there is not suffi- 
cient co-operation between the national policy 
formulation and science policy and the prov- 
ince’s and the consequence of that is that 
there may not be the most effective utilization 
of resources. Is this true? 


Hon. Mr. Spivak: I think that is correct, 
but I think the basic argument is that there 
is not an understanding by the federal 
authorities of what is really happening in our 
area, and that lack of understanding resulted 
in a policy that ignores our needs. 


Senator Cameron: What machinery do you 
urge for overcoming this lack of understand- 
ing, and providing more effective co-opera- 
tion? 


Hon. Mr. Spivak: I think first of all what 
we are simply saying is that there should be 
some restatement of national goals and objec- 
tives which would say that in science policy, 
or what have you, we are prepared and com- 
mitted to try to accomplish the objectives of 
regional development; to be concerned with 
this as an objective and, using all the in- 
struments of government policy, to try to 
achieve that objective. At the same time there 
should be at the working level—at the minis- 
terial level, and the level of civil servants— 
committees that will be able, through discus- 
sion, to see how, in fact, new programs can 
take place. 
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»Now, I can say that we have had a great 

deal of co-operation. We feel we have made a 
contribution to the thinking of those involved 
in the Department of Regional Economic 
Expansion and Development and this to the 
policies now coming to the fore. We have 
done this not only in our own interests, but 
the interests of Canada as well, in that we try 
to take a broad viewpoint from our perspec- 
tive and our position. We want them as well 
to take a broad point of view from their 
perspective. We think we have accomplished 
this. We think we can do this with science 
policy, if there is a commitment and a decla- 
ration that it can be done. 


Senator Phillips: Perhaps I should begin, 
Mr. Chairman, by asking if I understood the 
Minister correctly when he stated that the 
federal programs in research were not well 
enough advertised? 


Hon. Mr. Spivak: Yes, we have made a 
survey of all those who have had some con- 
tact, or who would be interested. We sent a 
questionnaire to 1421 manufacturers, and 
received replies from 134. Twenty-two firms 
indicated they had applied for assistance 
under one or more of the federal research 
and development programmes. Fourteen 
reported their applications had been 
approved. I have a summary statement from 
each one of them and, without indicating who 
they are, one of the things they have indicat- 
ed to us is that the publicity with respect to 
the programs is quite inadequate. 


Senator Phillips: Mr. Minister, perhaps not 
as much asking a question as making a state- 
ment, I feel there must be something wrong 
with your management. This problem is not 
unique to Manitoba. There must be something 
wrong with the initiative and the plain com- 
mon horse-sense of management. If they are 
going to undertake a program surely they 
would have the initiative to inquire as to 
what federal programs and provincial pro- 
grams will be of benefit to them. 


Mr. Dyke: Senator, perhaps I could answer 
that. The Minister has referred to the rela- 
tively small size of the majority of our manu- 
facturing concerns. You must remember that 
it is very easy for firms in the populated 
central Canada area, in the _ so-called 
Ottawa—Toronto—Montreal triangle, and 
who are close to Ottawa, to avail themselves 
of information and be visited by officers from 
Ottawa. The fact is that many of our manu- 
facturing firms are under-capitalized and, to 
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an extent, under-managed. Our view is that 
these firms are deserving of attention, in the 
same way that firms that are perhaps not in 
that predicament are, and that they should 
have the benefit of information about the fed- 
eral government programs. Certainly they 
would wish to avail themselves of these pro- 
grams and we, in our industrial activities, do 
everything we can to bring these programs to 
their attention, and help them apply. 

Some of the answers are in things like 
firms applying for assitance that will be of 
gross benefit to them to the extent of $3,500 
or $4,000, when the cost of the application, 
and all the trips ‘that have to be made to 
Ottawa, is $2,000. 

Another point of view is that it is rather 
hard to swallow when Ottawa officials come 
out and say to a group of smaller manufactur- 
ers in Manitoba that applications under $50,- 
000 are really not of real interest. These firms 
have aspirations and potential. They have 
been built on the basis of entrepreneurial 
ability, and it is not that easy for them to find 
out about, or to avail themselves of, these 
federal programmes. We are saying that this 
is a lacking. 


Senator Phillips: If I may attempt to reply 
for you, sir, it is the old bugbear of Parlia- 
ment Hill, red tape is of more hindrance than 
advertising. You stated it would cost $3,000 or 
$4,000 to complete the application. Red tape is 
more of a problem than the advertising. 


The Chairman: I understand that is a state- 
ment, and not a question. 


Hon. Mr. Spivak: We have certain recom- 
mendations from industry on this. One is that 
engineers should be assigned to the regional 
offices of the Department of Industry, Trade 
and Commerce, and they should help industry 
to prepare applications for federal research 
and development projects. They should have 
the authority to process and approve projects 
involving small sums—that is, less than $20,- 
000. The accounting basis for PAIT and 
IRDIA should be reviewed to see if they can 
be made more appropriate to industry. The 
basis of grants to universities should be 
reviewed with the view to encouraging more 
applied research and development in the 
engineering departments, and the assistance 
to industrial researchers should be extended 
from 3 to 5 years. 


The Chairman: Could we have a copy of 
this brief? 
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» Science Policy. 


Mr. Spivak: Yes, we can send this part. 
This is a summary. We can send the summary 
statement. 


I have referred to the TED Report. One of 
the items in the TED Report which identified 
a very real opportunity for Manitoba, and 
which we think is probably the most exciting 
aspect of the report, is in the field of uranium 
enrichment. If I can, I would like to read a 
statement, and we will have a copy made 
available for the record. 


In April, Premier Walter Weir of Manitoba 
publicly asked Prime Minister Trudeau to join 
with him in setting up a task force to plan 
the development in Northern Manitoba of a 
vast new uranium enrichment plant to supply 
a portion of the fuel for nuclear reactors in 
the Free World in the years following 1980. 
This billion-dollar plus project, recommended 
in the TED Commission Report, would 
include accelerated development of the low- 
cost hydroelectric power potential of the 
Nelson River system, since uranium enrich- 
ment as presently carried out is the most 
power-intensive industrial process in the 
world (at the peak of U.S. diffusion operations 
10 per cent of the total electric power gener- 
ated in the entire U.S.A. was being con- 
sumed by the U.S. uranium enrichment 
plants). 


Manitoba’s objective is not a concept new 
to Canadian atomic energy authorities who 
have had such possibilities under review for a 
number of years. What is new, however, is a 
series of coincidental developments elsewhere 
which inject new elements into the picture 
favourable to Manitoba’s and Canada’s 
position. 

In the U.S.A. the major new factor is the 
possibility of legislation this year which 
might ultimately take the massive U.S. 
enriched uranium factories out of the lands of 
the U.S. Atomic Energy Commission and offer 
them for sale either to private owners or to a 
new, independent government corporation 
operated on business lines. In Europe the sig- 
nificant development is the announced inten- 
tion of the U.K., the Netherlands and West 
Germany to invest jointly in design and ulti- 
mate operation of facilities to produce 
enriched uranium by the gas centrifuge 
process—a long-range competitor of the pres- 
ently dominant gaseous diffusion process 
which would be used in the proposed Canadi- 
an plant. 


Understanding how these developments 
favourably affect Canada and place Manitoba 
in a strong competitive position as a site for 
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the new plant requires a brief review of the 
complex geopolitics of the nuclear reactor 
fuel game. 

Until recently Canada’s interest was the 
relatively simple one of a producer of natural 
uranium, a large portion of which was sold to 
the U.S.A. as raw material for the uranium 
enrichment plants of the USAEC at Oak 
Ridge, Tennessee; Portsmouth, Ohio; and 
Paducah, Kentucky. Another part of Canada’s 
natural uranium is processed, without enrich- 
ment, for use in Canadian and other nuclear 
power reactors designed to use such fuel. 

Over the last few years it has become 
increasingly apparent that, at least until late 
in this century, when breeder reactors are 
expected to become an important factor, the 
bulk of the fuel for the Free World’s rapidly 
growing family of nuclear power stations will 
be enriched rather than natural uranium. 
This factor, by itself, would not harm Cana- 
da’s strong position as a supplier of natural 
uranium since it can still market this product 
in the form of feed destined for the enrich- 
ment factories—in the U.S., the U.K., and 
France, the latter two constituting a relative- 
ly small market, and the Free World’s appe- 
tite for uranium fuel is growing at an increas- 
ing pace. 

In the last few years it has also become 
apparent that, by 1980 at the latest, the full 
capacity of the American enrichment factories 
will be too little to meet even U.S., much less 
total Free World demands for enriched 
nuclear fuel, and the U.S. authorities have 
begun to look for financial resources to build 
on or possibly more new enrichment plants, 
beginning during the late 1970’s to meet such 
demands between 1980 and the year 2000. 
Herein lies Canada’s opportunity which is, 
essentially, to become for uranium an impor- 
tant finished materials processor rather than 
a mere raw or intermediate material supplier, 
keeping at home much more of the value 
added in such processing. Sales of enrichment 
services from the plant Premier Weir has in 
mind would total $200,000,000 a year, most of 
it in foreign exchange; Canada would also 
likely earn additional revenues, roughly 
equivalent in size, from sales of its own 
uranium as feed to this plant. 

Enrichment plants require large capital 
outlays—on the order of three quarters of a 
billion dollars for a plant of minimum eco- 
nomic size. Original U.S. investments in the 
present uranium enrichment plants—on the 
order of $2 billion since 1942—were justified 
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to the taxpayers primarily as necessary for 
defence purposes since highly enriched urani- 
um can be used as an explosive in nuclear 
weapons. The U.S. now has such an ample 
stockpile. of. enriched uranium weapons 
material that the existing plants are operating 
well below full capacity. By the late ’70’s, 
however, the growth in demand for slightly 
enriched uranium fuel for nuclear power 
reactors, in the U.S.A. and elsewhere in the 
Free World, will have changed the picture 
completely soaking up all the presently idle 
U.S. capacity. Hence the Free World market 
after 1980 will go unsupplied to a substantial 
extent if present U.S. plants are not expanded 
to their maximum practical limits and several 
new plants are not built, either in the U.S.A. 
or elsewhere. 

Where are the several billion dollars of new 
money to come from? The answer which is 
beginning to emanate, almost without excep- 
tion, from U.S. policy circles is that the bil- 
lions of dollars which will be needed in the 
1970’s to expand existing plants and begin 
building the new ones to meet 1980-2000 
nuclear power plant demand must be found 
for the most part in the private sector and 
not be supplied by U.S. taxpayers through 
government. The U.S. Government is by tra- 
dition not in the business of investing in the 
processing of fuel for the electric power 
industry and the needs of U.S. national 
defense for enriched uranium can be easily 
supplied by a fraction of the existing enrich- 
ment capacity. It is primarily the recognition 
of the fact that financing must come from the 
private sector that is the driving force behind 
the major reappraisal of the role of the U.S. 
Government in the manufacture of enriched 
reactor fuel, now going on in the U.S.A. It is 
still too early to predict the outcome in detail 
but it is safe to say that the minimum change 
that can be expected is an arrangement 
whereby the financing of major expansion 
will come from the private capital market 
through turning the present plants over to a 
new type of U.S. Government corporation 
which could float bonds on the private market 
(or borrow from the U.S. Treasury on com- 
mercial terms). The maximum change would 
be outright disposition of all three plants to 
one or more private U.S. companies to com- 
pete for the U.S. and Free World markets. 

These changing currents of policy in the 
U.S. enrichment program reinforce the 
Canadian position in a number of subtle 
ways. It is becoming clear that private sector 
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financial participation in uranium enrich- 
ment—up to now a monopoly of the US. 
Government—is virtually inevitable. Canada 
is. thus given the possibility of providing a 
portion of such financing from its own and 
foreign capital markets. Recent successes in 
private financing of the massive hydro 
developments in Newfoundland provide a 
convicing precedent for this capability. More- 
over, if the U.S. policy decision were to dis- 
pose of the existing plants to one or more 
private sector business firms, the possibility 
of one of them (or a Canadian company) 
becoming interested in conducting at least 
part of the subsequent expansion in a Canadi- 
an location is greater than if the U.S. Govern- 
ment monopoly were to continue. This is 
partly because a private owner, profit-orient- 
ed, is likely to give more weight to the cost, 
financing and international marketing advan- 
tages of a Canadian location (especially power 
at lower cost than is likely to be available in 
the U.S.) than would the U.S. Government. 
Moreover, it would be politically more diffi- 
cult for the U.S. Government to set up diffu- 
sion facilities abroad than for a private com- 
pany to do so. Finally, a shift to private 
financing or ownership in the U.S. is almost 
certain to require loosening of some of the 
national security restrictions surrounding 
parts of diffusion technology, thus reducing 
the obstacles to location in Canada. (It 
should be noted that the U.S. and Canada 
already have agreements for sharing classified 
nuclear technology in Some fields; these 
agreements could be extended to cover the 
case of a diffusion plant in Canada more 
easily than the case of a plant anywhere else 
in the world). 

The recently announced plans of the U.K., 
the Netherlands and West Germany to move 
towards uranium enrichment through centri- 
fuge technology independently of the U.S.A. 
and even more recent indications of Japanese 
progress in diffusion technology assist Cana- 
da’s position. As these efforts proceed they 
will have two effects. First will be a further 
loosening of the security bonds in which all 
diffusion technology has been held by the 
U.S.A., bonds which represent something of 
an impediment to Canada in siting an enrich- 
ment plant here. This is because, when other 
nations become independently capable in 
these technologies, the need to keep in strict 
secrecy U.S. know-how in making what can 
be used as weapons material, is diminished. A 
second effect will be the clear demonstration 
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that the U.S. near-monopoly of uranium 
enrichment, however soundly motivated, is a 
transient phenomenon. Thus a plant in Cana- 
da will become less troubling to U.S. interests 
concerned about the spread of uranium 
enrichment technology in a world where 
potential nuclear weapons material in unde- 
sirable hands is deeply disturbing. Of course 
normal commercial measures such as licenses 
and trade secret contract restrictions are like- 
ly to remain in effect to protect proprietary 
interests. 

Most expert opinion also holds that serious 
inroads on Canadian world markets for 
enriched uranium after 1980 by production 
from the U.K., Netherlands—West German 
centrifuge enrichment project should not be 
expected for many years if ever. Centrifuge 
technology in Europe is still in its infancy 
and, at the best, several years of further 
development work and demonstrations are 
likely to be required. In addition, several 
more years are then likely to be required to 
expand demonstration facilities and centri- 
fuge production before market effects could 
be expected. By such a time the Canadian 
project should be well down the road of 
amortization and may even then have signifi- 
cant cost advantages over centrifuge projects. 


Canada’s and Manitoba’s key advantage 
however, remains the large quatities of low- 
cost electric power which Nelson River water 
can supply—most of which, without uranium 
enrichment, will flow unused down _ into 
Hudson’s Bay until the turn of the century. 
There are competitors to the Nelson River 
development as a location for uranium 
enrichment in Canada, but all of these have 
better uses in other power-intensive industri- 
al processes, such as aluminum reduction, 
which need to be located adjacent to all-year 
water transportation and/or the market for 
their products. The Nelson alone offers cheap 
power at an inland source remote from mar- 
kets. Fortunately, uranium enrichment is 
almost the only power-intensive process 
which is virtually immune to transportation 
costs. The reason for this is that both the feed 
and especially the product have a very high 
dollar value per unit of weight. 

The highest and best use of Manitoba’s 
Nelson River resource is thus almost certainly 
uranium enrichment and the Nelson is almost 
certainly the best Canadian location for this 
uranium enrichment plant. The Nelson is one 
of the few potentially hydro-rich rivers in 
Canada that is remote from all-year shipping 
and does not have a sufficient large electrical 
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load centre within transmission distance, 
while being fairly easy to develop primarily 
because of relatively close land transportation 
facilities. By contrast, the Niagara, St. Lawr- 
ence, Ottawa and St. Maurice Rivers are all 
near large electrical load centres; the Sague- 
nay, Manicouagan, Outardes and Hamilton 
(Churchill are all reasonably close to all-year 
tide water, as well as being within long dis- 
tance transmitting range of the Quebec- 
Trois-Riviéres Montreal-Eastern Ontario load 
centre; the Columbia, Peace and Fraser Rivers 
are either within transmitting distance of the 
Vancouver load centre or have well developed 
power intensive industries located nearby, 
and the westward-flowing B.C. rivers are all 
close to tide water. The only inland hydro- 
rich rivers directly comparable with the Nel- 
son are the Quebec rivers which flow into 
James Bay. But these do not have the trans- 
portation advantage of the Nelson and, in 
any case, are within transmitting distance of 
the Toronto-Ottawa-Montreal-Quebec City 
Load centre. 

The case which Premier Weir has present- 
ed to Prime Minister Trudeau apparently 
takes cognizance of these special conditions of 
the Nelson and the converging trends in 
international affairs affecting uranium enrich- 
ment. His position emphasizes the following 
points: 


1. Canada is in a highly favourable posi- 


tion to become a major Free-World source of 
nuclear-reactor fuel. 


2. New capacity to produce such fuel in 
the form of enriched uranium will be needed 
around 1980 to meet the demand created by 
the growing number of nuclear-powered 
electricity-generating plants. 


3. The growing commercial significance of 
such plants is creating a climate in which 
information on enrichment technology and 
economics, formerly kept secret, is becoming 
available. 


4. Uranium enrichment requires very large 
quantities of low-cost power, which Manitoba 
has the potential to provide. 


5. A Manitoba enrichment plant could 
achieve sales valued at $200 million per year. 


6. The plant would cater mostly to an 
export market, thus generating sizable bal- 
ance-of-payments credits. 


7. The contribution of such a plant to 
Canada’s international image and _ prestige 
would be profound. 
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When the Premier’s letter was written he 
may not have had knowledge of what 
one leading American expert on enrichment, 
Professor Manson Benedict of the Massa- 
chusetts Institute of Technology, had said to 
an industry-sponsored conference on private 
Ownership and operation of the U.S. uranium 
enrichment facilities, only a few days before: 

Wherever the new (U.S.) diffusion plant 
is built, it will be important to have 
dependable electric power available at 4 
mills or less. Sources of energy worth 
considering are the low-cost, uncommit- 
ted hydro sites of northern Canada, low- 
cost strip-mined coal in the western Unit- 
ed States, or a nuclear power plant itself, 
if costs can be brought back to 4 mils.” 


The message for Canada and Manitoba 
apparently is that they have an unusual set of 
circumstances working in their favour at this 
particular moment in the history of nuclear 
power development. Success will not come 
without agressive and intelligent action, but 
success is clearly a potential outcome unless 
Manitoba and Canada move too slowly to 
translate advantage into accomplishment. 

Mr. Chairman, I realize I that the introduc- 
tion of this may be unusual. We have tried to 
talk in terms of a science policy. We have 
tried to talk in terms of regional develop- 
ment, and a need for a national science policy 
to foster this. We believe something will 
develop in our province—a development of 
the enriched uranium field, which will have a 
tremendous impact on Canada’s economy and 
the balance of payments. We would hope 
there will be some recognition of this possi- 
bility, and some declaration in the interest of 
the development of Canada’s industry, and 
the development of the region, that those who 
have the authority will look into this matter 
and assist in bringing about this undertaking 
in Manitoba, and in Canada. 


The Chairman: Thank you, Mr. Minister. 
You have raised a very important and com- 
plex issue. We could devote several hours to 
the discussion of this but, unfortunately, you 
do not have the time today, and we do not 
either. 

I want to warn you that the declaration you 
want from the federal authorities, or perhaps 
more specifically from this committee, will 
most certainly not be issued, if it is ever 
issued, before June 25, because we are plan- 
ning to make a report only in October. 
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Hon. Mr. Spivak: October is good enough. I 
will tell you that right now. 


The Chairman: On behalf of the members 
of the committee, I want to thank you very 
much for taking this time from your busy 
schedule to come and meet with us, and to 
present your views on behalf of your 
government. 


Hon. Mr. Spivak: Thank you. 


The Chairman: Honourable senators, Mr. 
MacDonald and Mr. Dodge of the Canadian 
Labour Congress are not able to appear 
before us, but we are fortunate to have Mr. 
Andras, the author of the brief which we 
received from the CLC. 


Mr. <A. Andras, Director, Legislation 
Department, Canadian Labour Congress: Mr. 
Chairman, the author of the brief is the 
Canadian Labour Congress. We understand 
that the brief has been taken as read. 


The Chairman: It is part of the record. 


Mr. Andras: Well, our statement follows 
this general line. We are in favour, as a 
Canadian institution, having a sound science 
policy. We recognize the importance of such a 
policy because we feel that a country like 
Canada, with enormous resources and tech- 
nology, should have a sound policy on scien- 
tific matters. This applies both to the pure 
and applied sciences. On the other hand, we 
do not propose to be knowledgeable in mat- 
ters of purer applied sciences. Our concern is 
with the social sciences because these are the 
ones with which we are most familiar and 
which we understand. We believe they have 
an extremely important role to play in 
society. 

It is important that this Senate committee 
should not overlook that role in our brief. We 
make the point that scientific progress, per 
se, is not necessarily to be equated with 
human progress as a whole. To illustrate this 
simply, I would point to the development of 
research in biological and chemical warfare. 
Now, in scientific terms this is an advance. 
There is a greater body of knowledge availa- 
ble, but it is rather questionable whether our 
know-how on the application of germs and 
gases to the destruction of people and crops 
represents human progress. In any event, we 
wish to see the social sciences play an impor- 
tant role as partners in a science policy as 
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such. In other words, we would like to see 
science policy operated within the framework 
of a humanistic context. 

In our brief, paragraph 25, we give a 
definition of what we mean by “social 
sciences” and we quote from a statement by 
Tavistock Publications (1959) Limited, Lon- 
don, England 1964, entitled Social Research 
and A National Policy for Science. 


The term “Social Sciences” is used in 
this paper to cover the range of empirical 
disciplines concerned with social behavi- 
our. Three broad groups may be distin- 
guished: purely social disciplines, such as 
economics, economic statistics, social sta- 
tistics, demography, sociology, social 
anthropology, political science and social 
geography—and their areas of applica- 
tion; biosocial disciplines, such as social 
psychology, personality and developmen- 
tal psychology; and certain growing 
inter-disciplinary areas, such as _ social 
and psychological medicine, social and 
industrial administration market research 
and management studies, operational re- 
search, and systems analysis sofar as these 
include social, psychological and economic 
variables... 


In our brief, in paragraphs 34 to 39, we 
quote again from the same reference and des- 
cribe the different types of agencies which 
could be brought into being or which already 
exist in order to further the social sciences. 
Finally, in paragraph 41 of our brief we list a 
number of problems which to us seem very 
persuasive and urgent and to which the skills 
of social sciences should be applied and we 
present merely an illustrative list of concern: 

The prevalence of poverty in a society 
geared to the production of wealth in 
almost unlimited quantities. 

The high incidence of mental illness. 

Regional social and economic dispari- 
ties. 

The social and economic dislocations 
arising from technological change. 

The effects of urbanization, particularly 
in densely populated metropolitan areas. 

The rising use of drugs, particularly 
among the youth. 

The gap between Canada’s indigenous 
peoples and the rest of the population. 

Student unrest and educational oppor- 
tunities generally. 

Alienation as a social phenomenon. 
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The Chairman: That is a pretty good list. 


Mr. Andras: Well, we consider it to be an 
important one. 


Mr. Everett Biggs, President, Agricultural 
Institute of Canada: Mr. Chairman, and 
members of the committee, as the previous 
speaker mentioned, our brief too has been 
distributed to the committee. In the presenta- 
tion of this brief I might say that the Agricul- 
tural Institute of Canada represents the so- 
called professional, about 4,000, in the employ 
of government or industry or in agri-business. 
Some of them may be farming. We represent 
a cross-section. 

With that idea in mind, this morning we 
have with us Dr. Anstey, Dr. Greenshield, 
who are two very senior people in the 
research field with the federal Department of 
Agriculture. We have also Dr. Steppler from 
MacDonald College in the university field, 
and Dr. Morrison, who is director of nutrition 
and research in Master Feeds, Maple Leaf 
Mills Limited. 

In the brief you have read, first of all, we 
have no recognition of the problem of raising 
funds. This is not there. Now, research could 
be a bottomless pit, and we recognize this. As 
well, we did not bring in the matter of some 
of the research efforts of the province par- 
ticularly Ontario, where I come from. We 
have made certain efforts and possibly this 
could be brought out in this discussion. 

We recognize and have read, I think, at 
least some of the committee, the brief and the 
discussion that took place from the Canadian 
Department of Agriculture before your com- 
mittee. This is another reason part of our 
brief may be a little repetitious, but in the 
main we are supporting in a general way, 
recognizing the problems of available funds 
both provincially and federally, recognizing 
that more research has to be done. We recog- 
nize that in the broad field of agriculture a 
good job has been done. This has to be con- 
tinued. We take some exception to the fact 
that when things get a little bit tight there 
has been a tendency by all governments, pro- 
vincial and federal, to cut back on research 
first. Maybe it is less political. Maybe it will 
disappear and not reappear quite so easily. 
This seems to be the practice. We do not feel 
it is a good practice. We recognize that in 
Canada at the present moment many of the 
problems of agriculture are economic or mar- 
keting problems. We point out in our brief 
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that compared with the United States, or 
compared with anyone else, we are spending 
a very small percentage of our efforts on eco- 
nomic, merchandizing and marketing re- 
search. Possibly this is a weak field. I think 
the federal Department of Agriculture point- 
ed out to you that there is a need at the 
national level for some co-ordination of our 
research effort, the utilization of funds, the 
development of priorities. 


Having said that, the other point that I 
think should be mentioned in summary is the 
fact that we are dependent to a large degree 
upon research in agriculture that is carried 
out here. The question is also raised: why is 
so much of this done by government and why 
can we not use more industrial means? Why 
cannot private industry do more of this 
research? I think the answer is very simple. 
First of all, our climate, even within the 
provinces, and certainly compared with the 
United States or other countries, is quite dif- 
ferent. Therefore, we cannot do _ straight 
research, for example, in the breeding of 
white beans that we can bring in from the 
United States, but generally speaking we 
have to do at least the applied research, 
developmental research, within our Canadian 
climatical conditions. Insofar as having more 
of this done by industry, I think it is a matter 
of size again. The answer is very simple. If 
the large industries had research quarters 
moved to Canada then we might have more 
of this research and more of research monies 
funnelled into our Canadian effort. 


Thank you, Mr. Chairman. 


The Chairman: Thank you very much. We 
will now have a joint discussion period and I 
will ask Senator Kinnear to start asking her 
questions to Mr. Andras. 


Senator Kinnear: I have so many questions 
I think I will have to cut a few off. 


Mr. Andras, your brief was excellent. If 
you could attain all that you have in your 
brief it would be a great asset to all 
Canadians. 


Mr. Andras: We subscribe to Browning’s 
statement that a man’s reach should exceed 
his grasp, senator. 


Senator Kinnear: Yes. I would like to start 
off by asking you to explain this statement in 
paragraph 44: 

But the social sciences are an indispensa- 
ble prerequisite to a clarification of the 
problems, their quantification and the 
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possibilities of their solution. They are 
the foundation on which a change can be 
proceeded with. 


There you have an unquestioning faith in 
the social sciences. They are necessary, for 
example, in clarifying conditions. Perhaps 
you could cite examples where this is true. 


Mr. Andras: In terms of our concern and 
interest in the social sciences, their function 
is really to enable us to see society so that we 
can expose to critical appraisal. An example 
that comes to mind is the work of the soci- 
ologist in that field. I would illustrate by ref- 
erring to a book published two or three years 
ago entitled The Vertical Mosaic. Dr. Porter, a 
medical doctor, describes in quite considera- 
ble detail the social stratification which exists 
in Canada. I think it is fair to say that all of 
us, as laymen, know that it exists. We know 
that there are social and economic distinctions 
in this country, but we get a highly disci- 
plined review of that. If it is documented or 
quantified, to use that ugly word which is 
used in our brief, then we have a basis on 
which to proceed in ideology and in policy 
formation. 

Now, the same would be true in the field of 
psychology. We refer at once to the problem 
of mental illness in Canada. I think there is 
an abundance of evidence to indicate that 
mental illness is an environmental matter. 


The Chairman: It is the product of our 
environment. 


Mr. Andras: That sounds better. There 
again we must rely on the experts in the field 
who can relate environment to mental state. 
These are two illustrations that come to my 
mind at the moment. What we try to say in 
paragraph 44 really is this; we do not look to 
the scientists to rule our society. We do not 
want a technocracy. What we want is the 
sciences to do more, specifically the social 
sciences, to give us the data on which you as 
members of the government, the Senat and 
the House of Commons, can go forward with 
legislational policies. Policies must be based 
on knowledge and on data, and the social 
sciences have an extremely important func- 
tion in that respect. 


Senator Kinnear: I have another question 
that is related. In paragraph 4, page 2, atten- 
tion is drawn to the dangers of uncontrolled 
technology of a science policy that might 
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equate scientific progress with progress gen- 
erally. Also in paragraph 14—and this follows 
up what you have just said, it is stated: 
...to the scientist it will seem easier to 
adjust man to technique than technique 
to man. 


However, has it not been necessary for 
man, as he progresses from the stone age into 
the bronze age and into the iron age and then 
into the industrial age and now the cybernetic 
age, to adjust to new techniques and institu- 
tions made necessary for material better- 
ment. Have they stated the problem sharply 
enough? 


Mr. Andras: I think this is a real problem 
and we can see that in the milieu in which I 
operate, in the field of industry, over the last 
100 or 200 years, really since the industrial 
revolution when the machine age came into 
being, the tendency has always been—let us 
say “nearly always” so you won’t catch me 
out to invent machinery. 


The Chairman: You are almost a politician. 


Mr. Andras: I was hoping to become a 
senator someday. The tendency has been to 
invent or develop machinery and then adjust 
the working man to the machinery so that the 
worker becomes an extension of the machine. 
A classic example of that would be the 
belt... 


Senator Cameron: Assembly line. 


Mr. Andras: The assembly line used in the 
assembly of cars or other vehicles where the 
worker is paced by the machine. He adjusts 
his mentality to the machine. This is merely 
one example. You have it all through industry 
where the adjustments are by the human 
being to the machine. We do not think that is 
the right approach. We say that the worker or 
the human being is the end of our efforts, 
that technology should be the handmaiden 
and not the master. We think this is coming 
again in full circle. Social sciences are in a 
position to lead us in the proper direction. 


Senator Kinnear: I wonder if I should not 
let someone else ask a question. 


The Chairman: Well, you can ask another 
question and then perhaps Senator Hays 
should ask questions of Mr, Biggs and his 
associates so that we will have a starting 
point, and then we will have freer discussion. 
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Senator Kinnear: On page 1 it is stated that 
the main emphasis in the hearings of the 
Senate, almost without exception, is on the 
development of a science policy as it applies 
to the natural sciences, and that the guide 
which the committee has published for the 
benefit of those who wish to submit briefs 
leaves no doubt as to the kind of institutions 
from which submissions are anticipated, and 
that the policy is apparently aimed at 
strengthening those scientific activities which 
are related to our technology. 

There has been very little social science 
done by the witnesses to date which could be 
discussed, and it is hoped that hearings such 
as today’s will help redress any imbalance. 


Mr. Andras: Well, we actually submitted 
our brief on April 1. At that time there had 
been about a dozen proceedings in print, and 
from what we could read into them there had 
been very little attention paid to the social 
sciences. Furthermore, we read the terms of 
reference and the social sciences were some- 
what like Cinderella sitting in the ashes by 
the fireplace—they were in there somewhere 
but not very clearly. 


The Chairman: They were there specifically. 
Mr. Andras: Off on the side really. 
The Chairman: No. 


Mr. Andras: I take it back then; that was 
our feeling when we read the terms of 
reference. 


Senator Hays: I think it would be a good 
idea to give Mr. Andras all the briefs on all 
the hearings so he would have a little home- 
work to do. 


Mr. Andras: We have them in our library, 
senator. 


The Chairman: I think one explanation is 
that we got most of the other government 
agencies interested in the field of research in 
social science after April 1. 


Senator Cameron: I think he can be 
assured that this committee will not neglect 
the social sciences. 


Mr. 
senator. 


The Chairman: We had the Canada Council 
twice before us, the Bank of Canada, the 
Departments of Finance, Labour, Manpower, 
External Affairs and the Dominion Bureau of 


Andras: It makes us very happy, 


7328 


Statistics. So, we feel that we have had a 
rather thorough examination of what is going 
on, at least I think we have concluded that 
there was not much going on. 


Mr. Andras: That could be. 


Senator Hays: Mr. Andras, in what coun- 
tries, excluding the United States, do you feel 
that there is a better job being done in the 
social sciences than in Canada, where this 
committee might be able to get further 
information? 


Mr. Andras: I am not competent to make 
comparisons, senator. There is certainly a 
great deal of work being done in Great Brit- 
ain, in France and a number of other coun- 
tries. Offhand I can think of Great Britain. 
There is certainly a lot being done there, and 
in France which has had a long and honoura- 
ble role in the social sciences. 


Senator Hays: Mr. Biggs, the brief of the 
Agriculture Institute of Canada is a really 
good one. I think that they have done their 
homework well. 


The Chairman: This is quite a compliment 
coming from an expert. 


Senator Hays: I concur in the brief. I have 
read it over several times and I can see your 
great concern about funds being withdrawn 
insofar as the sciences are concerned in the 
field of agriculture. It could be very, very 
harmful. On the other hand, I think, in 
agriculture, we have fared fairly well too, 
when it comes to bargaining with the Trea- 
sury Board with funds. I think this should be 
so because of Canada’s geography is con- 
cerned. Much of the research is not applicable 
to Canada because we are a country where 
we only have 150 frost-free days, for 
instance, and so we have to do our work in 
about half the time or 33 per cent of the time 
that other countries have to produce on the 
same acreage. 

There are a few questions I should like to 
ask you. You speak about economics and mar- 
ketings as one of Canada’s great problems in 
the field of agriculture. I think we all realize 
this, and we realize it more and more every 
day. If there are full shelves insofar as 
agriculture is concerned we have great prob- 
lems. I did not read into the brief but proba- 
bly you would like to enlarge on how you 
think this can be resolved. 
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Mr. Biggs: Mr. Chairman, I do not want to 
do all the talking here, I am almost a layman 
compared to these other people. If anyone 
else would care to answer I would be happy 
if he would do so. 


Dr. H. A. Steppler, Past President, Agricul- 
tural Institute of Canada: Well, I am not an 
expert in economics, Mr. Chairman, but 
sometimes I do contribute to the surplus 
problems through plant breeding and hydro- 
nomic work. I think that the point made in 
the brief with reference to economics and 
marketing is a very valid one. When we look 
at our distribution of resources into this area 
in Canada versus, say, the United States, we 
begin to see there is an even greater dispari- 
ty. This gets us into the area of the social 
sciences as well, which Mr. Andras has men- 
tioned. Part of it, I think, is a reflection of the 
insufficiency in trained economists, in people 
to carry out the research. , 

If I may, Mr. Chairman, I would like to 
just comment on another point that is made 
in the brief which I think applies not only to 
agriculture but all across the field of research 
in Canada. This point is the relationship 
between the university and other research 
establishments. 

The university is a producer of research 
people as well as a consumer of research peo- 
ple. Every other research organization is a 
consumer of research people, but there is 
only one that produces them. I think this is a 
reflection of the insufficient production of 
people trained in economics research. 


Mr. Biggs: If I could comment further. 
First of all, we point out in our brief the 
great disparity between economic and mar- 
keting research, and I think this has been 
used by some people as the cure-all. If we do 
more economic research we are going to find 
markets for our wheat, etcetera, but it is not 
as easy as that and we recognize it. Another 
principle should be recognized when recom- 
mending more economic research. It does not 
mean more by the Province of Ontario, say, 
or the Government of Canada because the 
Government can do production research, 
wheat varieties, grain varieties, and not be 
suspect, but economic research put out by the 
Government is suspect whether or not civil 
servants and governments want to admit this. 
I would suggest we need this expansion in 
economic research of a type that would be 
regarded as objective and unbiased, and gen- 
erally speaking there are only really two 
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places to do this. One is through consultants. 
The other would be through universities. I 
would suggest that the expansion in this type 
of marketing research should be done through 
universities and not through government. 


Senator Hays: Just enlarging on this, of 
course today’s solutions are often tomorrow’s 
problems. You also mention in your brief that 
we are going to have more and more larger 
economic units, that farms are going to get 
larger. I don’t know whether it is going to be 
on the basis of co-operative farming or on 
what other basis, but do you think in the field 
ot research tied to economics it is possible to 
go out and show people how these things are 
to be done. We leave this pretty well up to 
private enterprise today, but you feel that 
there is room in science policy for this sort 
of research? 


Mr. Biggs: You mean economies of scale, 
what the size and unit should be, this sort of 
thing? 


Senator Hays: That is right. In New Zea- 
land they do a great deal of this, and it is a 
very small country at the mercy of world 
markets. They have to live with this, and 
they do quite well. Actually, all of their units 
are much larger but government plays a great 
role in saying how large these units should be 
and what they should produce. They keep 
fairly good track of what is happening in 
other countries and where the surpluses are, 
when they should change, and that sort of 
thing. For instance, in the production of 
wheat, if I could just make an observation, if 
we think we are in trouble with wheat now, 
what are we going to be in 1972, I am think- 
ing about this sort of research. 


Mr. Biggs: The problem here is, and this is 
in with the social sciences, I think it has been 
generally accepted by many people that all 
the farms have to do is become larger and 
therefore they are going to become more 
efficient and more profitable. Certainly some 
of our feeders, for example, have difficulty 
competing side by side with some of the large 
American feed lots. Our research indicated— 
this research of this committee of which I 
was a chairman—there were certain size 
units, not necessarily too large, one-, two- and 
3-man farms, which could be sound economic 
units. The only difference between those and 
the very large ones might be the gross 
income. Therefore, from the standpoint of 
policy I think these matters should be, as you 
Suggest, researched further. But, from the 
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standpoint of policy, because of the available 
markets, if we turned all of our farms into a 
few large ones, then we would be faced with 
a real social problem in every province. I 
think there is a very important question here, 
but hopefully the answer will be that we can 
have them of the size that is not going to put 
everybody out of business. As you know, we 
suggested in Ontario that about half the num- 
ber of farmers we have now would be about 
the right number. 


Senator Hays: Getting back to the brief, on 
page 18, under “f” you say: 

To make progress, there must be a co- 
ordinating agency to obtain agreement 
from and to bring together the various 
research institutions concerned and to set 
up an overall committee which will 
decide on partitioning of the work and 
synthesizing the results in summary 
reports. 


We already have in agriculture such a 
body which could take on the required 
functions with very little extra effort 
provided that the necessary funds are 
forthcoming and authority given. This is 
the Canadian Agricultural Services Co- 
ordinating Committee (CASCC), 


I would like you to enlarge on this. Could 
you explain the present mechanism for co- 
ordination of guidance and financing agricul- 
tural research in Canada, and then expand on 
your views as to how ACRES will relate to 
the present science policy mechanism of 
government. 


Mr. Biggs: Would someone else wish to lead 
off on that question? 


Dr. T. H. Anstey, Agricultural Institute of 
Canada: Well, CASCC, as Senator Hays 
refers to it, the committee of provincial 
ministers of agriculture and provincial deputy 
ministers of agriculture and deans of the 
various faculties of agriculture, with a small 
smattering of federal input,—the objectives of 
one part of CASCC, I am not able to give 
you, sir, that is the political side of it, what 
happens at the ministerial level. However, I 
have been involved at the deputy minister 
and the dean level, and they have spent con- 
siderable time each year, at two-day meet- 
ings, discussing ways in which the research of 
provinces, provincial departments of agricul- 
ture, the federal department of agriculture, 
and the university input, shall be meshed to 
result in a benefit to the nation as a whole. 
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Now, some of this time is spent in dividing 
the federal pie, if I might say. The federal 
Department of Agriculture policy, laid down 
by the Government of Canada, has two meth- 
ods of assisting Canadian university agricul- 
tural research. It is not a large amount of 
money but an important amount, so in this 
way the deans and the deputy ministers and 
the federal ARC group attempt, and I think 
successfully, to co-ordinate their efforts so 
that we maximise our output. 


Senator Hays: On page 19 you say that the 
functions of ACRES should logically be 
expanded to include co-ordination with other 
bodies such as the National Research Council 
and government departments which you have 
already mentioned. Could you expand where 
you say this is “a worsening situation”. 


Dr. Anstey: Perhaps Dr. Greenshield, who 
was on the original committee, might. 


Mr. Biggs: Or I will. 


Dr. J. E. R. Greenshield, President-elect, 
Agricultural Institute of Canada: I would say, 
in that line, I think the worsening here refers 
to the pollution problem only, not to the other 
parts that have been mentioned by Dr. 
Anstey. The pollution problem, as you know, 
Senator Hays, is worsening. We have also 
mentioned wildlife and pollution. 


Mr. Biggs: That is the reference, Senator 
Hays. I might mention that I realize it was 
discussed when the CDA people were in here. 
This was put in as a recognition for the need 
for co-ordination. Having listened to Manito- 
ba for an hour or so, I would like to make 
reference to Ontario. In 1963 we recognized 
the lack of co-ordination in our research and 
development policy and we formed what was 
called the Ontario Research Institute. On this 
institute are university, departmental, and 
industry people. Dr. Morrison is also on this 
committee and happens to be one of the 
industry representatives on this research 
institute. 

Our budget for agricultural research and 
associated services is about $11 million per 
year. We will get $11 million this year. This is 
battled out before the Treasury Board by me 
and the minister. This is then given to the 
Ontario Research Institute, and they meet 
with the research people and with the various 
departments of the universities or research 
stations concerned and allocate the money. 
This is the co-ordination. This was the step 
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taken in 1963. Following this and in meeting 
with the CDA people we now have a federal- 
provincial committee to talk about research 
and services, to ensure that we get the inte- 
gration and co-ordination between our provin- 
cial research effort and the work being done 
by Ottawa. I might say, in passing, that our 
relationship is 100 per cent in this particular 
field. 


Senator Hays: Just one more question: how 
do you feel we can resolve the problem of 
getting information of research programs to 
the people who require them very badly, or 
who wait for 4, 5, 10 years before taking 
advantage of them. 


Mr. Biggs: One way, of course, and this is 
only part of it, is the policy that CDA have 
been following, and that is the location of 
federal research and provincial research cen- 
tres. This provides a co-ordination. Again, of 
course, you have the federal bulletin service. 
I will let Dr. Greenshield speak on that, but 
before he does I will mention again, and I 
apologize for being personal, that our provin- 
cial system on this is that we locate science 
writers. These are people who are knowledge- 
able enough to look at the research findings 
but also have the ability to translate them 
into relatively simple language. Through what 
we call “agdex’’, which is simply an agricul- 
tural index research system, this is mailed 
out to all our extension and research staff in 
the field. A file is kept on all this subject 
matter so they are almost 100 per cent up-to- 
date when the research work has been done. 
If a problem comes up, let’s say in new 
breeding, some new breed of cattle from 
Alberta... 


Senator Hays: That is a good one. 


Mr. Biggs:—they will have something on 
that, and they will just go into the Agdex 
System and pull out the sheet and it is there. 


Senator Cameron: Harry Hays’ hay burners. 
The Chairman: Senator McGrand? 


Senator McGrand: I have several questions. 
I am also satisfied with a very short answer. 
What is the future of the small farmer, the 
family farmer as we know it? Reference was 
made to New Zealand and I wonder how the 
small family farm has survived down there 
or is it surviving? 
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I was on the Special Senate Committee on 
Land Use for six years. Most of the witnesses 
who appeared before us to discuss fruit grow- 
ing in British Columbia, grain and cattle on 
the prairies, the dairy industry of southern 
Ontario and the Montreal area, and the 16 
counties of eastern Quebec, and the Maritime 


_ Provinces, were generally overlooked. Some- 


how they were not considered part of the 


_ agricultural scene. 


What future has the family farm in the 


_ Maritime Provinces and eastern Quebec? You 
can compare it with what has gone on in 


New Zealand. 


Mr. Biggs: I think we make a mistake in 


talking about farm size. This is a mistake that 


is made when you use the expression “family 
farm’. Hopefully, again from a social stand- 
point, many people are hoping that the family 
farm ownership will continue and this can 
continue. It may mean additional people but 
when you talk about a farm, say a 50 acre 
tobacco farm, that may be adequate; a 25 
acre strawberry specialty may be adequate, 
but you may need 900 acres of corn or 3,000 
acres of wheat. In other words, what we have 
to do in this, and this refers to some of the 
research Senator Hays is referring to, is bal- 
ance out the cost of inputs, which can be 
fertilizer, the cost of land and machinery, and 
sO on, against what that farmer is going to 
realize. He will have to have sufficient pro- 
ductivity to balance out against his cost and 
he can do this on a family farm with a son. 
It is possible in Ontario. 


Senator 
location. 


McGrand: Depending upon the 


The Chairman: And the crop. 
Mr. Biggs: And the crop. 


Senator McGrand: During those discussions 
on land use, we heard a great deal about 
vertical integration, the benefits and the 
liabilities. Now, could you discuss that a 
little bit or has it been dropped? 


Mr. Biggs: I don’t want to do all the talk- 
ing. I am being left on the spot. As you know, 
the term “vertical integration” means integra- 
tion downward, let us say, from a processing 
company to a farm operation. Vertical inte- 
gration has made progress in most areas 
because it has been a form of credit. If ade- 
quate credit had been available to the farms, 
they would not have been making deals. 
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The Chairman: Is there not more to this 
than that, than the credit side of it, the sta- 
bility of the market? 


Mr. Biggs: This, I think, was credit, and a 
market that got it started. There are two 
schools of thought. There are those who say 
that in the feed industry this a good thing 
for the farmer. This is a good thing for the 
future. Those of us who are maybe more on 
the farmers’ side of the fence feel this is 
undesirable from the standpoint of agricul- 
ture, and the farmer should remain independ- 
ent. It has made progress in the broiler 
industry, in the poultry industry, in some of 
the fruit and vegetables, but we don’t think 
that it will go that much further into the 
other segments of agriculture. 


Senator McGrand: All right. There is one 
more question. On page 9 you say: 

In other situations the need for Canadi- 
an research may be even more clear cut. 
The production of new varieties of crops 
and new breeds of animals... 


and so on. Now, what did you have in mind 
when you discussed new breeds of animals? 


Dr. Greenshield: Senator, I will try to give 
you a couple of examples. Today we are 
importing Charolais and other types of cattle 
from Europe. They have a particularly fast 
growing rate. I am sure Senator Hays can tell 
you more about this than I could. 


The Chairman: He gets all the permits. 


Mr. Biggs: And there are other types such 
as Limousin, I don’t know whether we have 
any of those yet. 


The Chairman: We have. 


Mr. Biggs: And we are using them in cross- 
breeding programs to see if we cannot get 
animals that grow more quickly and come to 
market more quickly, more efficient breeding. 
Of course, efficiency in this line is money in 
the pocket of the farmer. Another example—I 
am from Saskatoon where we developed rape 
seed—is a crop like rape seed. A crop that 
can replace wheat to some extent, a crop that 
grows in about the same climate and about 
the same length of season, and so on. In this 
area we need some economic research to see 
how far we can go in pushing rape seed as a 
substitute for wheat, because our farmers 
must do something and we must see if we can 
augment their net income by doing this. 
These are two examples of what we mean 
along these lines. 
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Senator McGrand: Has it got a place in the 
substitutes for butter and milk? 


Mr. Biggs: Very much so. Probably 30 per 
cent of the oil used in margarine in Canada 
is rape seed. 


Senator McGrand: This sort of synthetic 
milk that is being produced, would it play a 
part in that? 


Mr. Biggs: I am afraid it would. Anything 
that is a good edible vegetable fat will play a 
part in that. Then, of course, you have got 
the butter side, and so on. I realize that but 
we must go ahead. 


Dr. Steppler: I would like to make a couple 
of comments, Mr. Chairman, if I can go back 
to Senator Hays’ questions on economic 
research, and then to Senator McGrand’s 
questions on family farming and size. 

I think one of the inevitable results of 
increasing of the size of the farm operation is 
going to be a greater demand from that oper- 
ator for specific research information. This is 
going to be research information in all areas 
that impinge upon this activity; economic 
management of both his crops, his animals, 
his soils, the whole gamut will be involved in 
this. This will generate a very real demand 
and it will also mean that the results of the 
research are much more rapidly applied to 
the situation. 

Another very real problem in this economic 
area—and Dr. Greenshield has just hinted at 
it—is that in many cases, _I “am afraid, 
our economic research has been after the fact 
rather than before it. What we really need is 
inter-disciplinary research with the econom- 
ists as part of the research team, so that we 
sharpen our information, the input informa- 
tion that goes into our ultimate management 
decisions, whether they be on a farm scale or 
on a national scale. I think it has to be 
research that looks into the future rather than 
research now. We must look at what we 
should do with our rape seed crop. It has to 
be something that is projecting itself forward 
rather than trying to keep up to the situation 
that we have today, because we want to get 
some answers for today’s problems and in 
five years’ time that answer is out of date. It 
is too late. So this is the relationship that we 
have to have in here. Certainly this inter-dis- 
ciplinary research is absolutely important and 
is stressed in our brief. 


Dr. J. W. Morrison, Agricultural Institute 
of Canada: Another point on the question of 
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inter-disciplinary research is the size of the 
units. Unless the size is restricted by some 
means other than economics they will contin- 
ue to increase. I don’t think there is any 
question of this. Based just on straight 
economics this will happen as has already 


eer 


happened in the poultry industry and is hap- | 
pening very rapidly now in the swine indus- | 
try. This means the question of waste disposal _ 


is critical for agriculture. It is critical now | 


t 


and will be more critical in five years from | 


now. I really think that in the research area | 
this is one, and it is mentioned in this brief. — 
The only reason I am speaking to it is to. 
across — 


emphasize the importance of this 


Canada. 


} 


} 
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Senator McGrand: Where is the problem in | 


waste disposal? 


Dr. Morrison: Well, the problem is, 
Senator Hays suggested before, a relatively 
short season. Manure disposal in the .winter 
causes a runoff which causes pollution of 
streams. Health authorities are now con- 
cerned about this, and rightly so. As you get 
larger units they are situated on relatively 
little land, relatively little compared to the 
size of the unit. Thus the land becomes more 
or less saturated with the waste disposal 
material, manure. There are means of dispos- 
ing of this with oxyidative, for example, 
where the material is digested by means of 
incorporating oxygen into the earth. But this 
needs a lot more work to reduce the cost of 
installation. The cost is tdo high. 


Senator McGrand: How have Denmark, 
Holland and Belgium handled this problem? 


Dr. Morrison: I have not been there but 
from reports I have read I believe oxidative 
ditches are being studied quite thoroughly 
there and being used. There is some use in 
this country but its cost is excessive today 
because, as has been hinted at, animal 
agriculture faces the opposition not only of 
other animals but of human ingenuity of 
making food out of vegetable compounds. The 
animal industry faces competition from other 
than itself. The most efficient unit is going to 
survive regardless of what we decide unless 
there is legislation involved. 


The Chairman: Senator Cameron? 


Senator Cameron: Well, we are at a critical 
stage with respect to the market output. Now, 
I will speak particularly for wheat; if you go 


as — 
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back historically you remember in the early 
1920’s we switched or were encouraged to 
switch from wheat to livestock. Then the bot- 
tom fell out of the liverstock market, and in 
the 1930s again it became impossible to pro- 
duce wheat at cost. Then the war corrected 
that. Then after the war, during which time 
we increased our production tremendously, 
we were set for curtailment of wheat prod- 
ucts again. Farmers were being advised to 
switch to livestock but we managed to get 
these tremendous wheat sales to China and 
other countries. So we were able to continue 
productivity at that level. Now we are at a 
stage where the farmers again are being ask- 
ed to curtail production, this year I think a 12 
per cent reduction in acreage, but this time it 
looks as through it may be a longer range 
thing. They are switching again to livestock. 


This suggests that there is a tremendous 
need for long-range forecasting of what the 
agricultural markets are going to be, not only 
in Canada but in other parts of the world; in 
other words, what are the total resources, 
what is the projection of total resources so 
that we can make long-range plans? 

What is being done or what needs to be 
done? I will put it this way; first, as a mem- 
ber of the AIC I know that you do quite a lot 
but what is being done now, what needs go 
be done to avoid the in and out type of 
agriculture we have had in the past and 
which could happen again? 


Mr. W. E. Henderson, Agricultural Insti- 
tute of Canada; Perhaps I might say that the 
federal Department of Agriculture has com- 
missioned a task force to look into the national 
agriculutral objectives, policies and _ pro- 
grams. That has been one section of a pre- 
liminary report that has been presented on 
the results of the task force, a preliminary 
study. Hopefully as a result of the task force, 
some of these national policy production goals 
will be identified and policies will be framed 
to meet those objectives, and programs will 
be assigned. This is in the context of the 
Canadian situation. There have been studies, 
as Mr. Biggs has said, conducted in Ontario 
to look at the long-term aspects of Ontario 
agriculture. The Minister from Manitoba has 
mentioned that the province is going ahead 
with an exercise in identifying long-term 
goals. The Province of Quebec has completed 
a White Paper and plans have been drawn, 
but I think the agricultural industry knows it 
needs this sort of long-term management. It is 
to be hoped that out of the exercises of pro- 
vincial governments, of the federal task force 
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and its implementaion, these long-term 
objectives and the subsequent adjustments 
that are required will provide these targets 
and long-term objectives. 


Senator Cameron: For example, the reason 
I say this may be a different situation is that 
in the last few years you have the tremen- 
dous increase in production of rice as a result 
of new varieties. You have it in connection 
with wheat. My friend Harry Hays again is 
leading the parade in the west in these new 
developments... 


The Chairman: That is unfair publicity. 


Senator Cameron: This time we may not 
find that the lack of markets is a temporary 
phase. This may be something we have to 
plan for and accept. Now, you were speaking 
of rape seed. I have an interest in a farm, 
and we switched from wheat to rape seed. 
Many people are doing the same thing. What 
is going to happen in the rape seed market in 
a little while? Is there going to be an increase 
in consumption as a result of putting it into 
edible foods and is that going to offset 
increased production? If that is the case, 
what is it going to do to the dairy industry? 
A dairyman sat before us not very long ago 
and said that in six years there will be no 
dairy cows left in Canada. He, of course, was 
a pessimist, but the development of edible 
oils is having a tremendous effect on the 
dairy industry. So all these things have to be 
projected a long way ahead and not only just 
to what Canada is doing but we have to see 
what our competitors are doing, because 
Canada competes with other countries. This is 
one of those vital areas. 


Mr. Biggs: It is a very emotional problem. 


The Chairman: As a supplementary, what 
about a certain sector of agriculture moving 
to the cities in the future? 


Mr. Biggs: You are talking about 


hydroponics, are you? 


The Chairman: Well, apparently they are 
starting now, more and more, to raise pigs in 
the cities. 


Dr. Steppler: I think, Mr. Chairman, the 
point Senator Cameron is raising is a very 
vexing one and extremely difficult. On a 
world scale there is no question but that 
there will continue to be a demand for food. 
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The new rice varieties that you mentioned I. 
R. 8, has had a tremendous impact. Japan has 
got a surplus for the first time in its history. 
India is producing more wheat as a result of 
using some of the Mexican short strawed var- 
ieties. But the total world picture shows that 
we are still in a deficiency situation. Unfortu- 
nately, some of our markets are bound to 
depend on disaster in another area. How we 
will level this out on a world basis, I am 
afraid I don’t know. The transportation of 
bulky materials to developing areas is not 
really the answer to the food problem in that 
area, but as you know it is to increase the 
production there. I think what we are almost 
inevitably going to have is a readjusting of 
our own pattern of agriculture, recognizing 
that the kind of markets we have had in the 
past are not likely to continue in the future. 
We may wind up with a very different type 
of product that cannot be produced in another 
area which is being produced here. We have 
been caught on the wheat one because we 
have had a very high quality product demand 
in the world, but the demand in many other 
areas is not for a high quality wheat product, 
it is for wheat as an energy food. When we 
move in we move in because of a disaster. 


Senator Hays: May I ask a question? What 
research does the Agricultural Institute do? I 
will cite an example. A great problem exists 
now in western Canada, particularly in the 
prairie provinces, with farmers whose sales 
are based on per acre quotas. If you have a 3 
bushel quota and you are taking about 6 
bushels to the acre where some people are 
producing 8 or 9 or 10 bushels per acre, the 
cost is $26 or $30 an acre. I am wondering if 
you people, in your papers and that sort of 
thing, look into this. Because you cut down 
the efficiency of the good farmer if you base 
it on 20 bushels or an average of 21 bushels, 
and here is a chap doing 75 bushels and he is 
tied to marketing legislation that says that he 
can only sell 3 bushels or at the most 5 
bushels. So there he is, sitting with $10 worth 
of revenue to the acre and $25 in the bin. I 
am wondering if the institute looks into this 
sort of problem? 


Mr. Biggs: As was mentioned earlier, sena- 
tor, we are an association of people and... 


Senator 
association. 


Hays: But a_e very brainy 


Mr. Biggs: Thank you. 


Senator Hays: I am wondering if you con- 
tribute in your papers... 
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Mr. Biggs: I have not seen any. I don’t 
know about the other people, whether they 
have seen any work on that particular phase. 
I know it is quite often a complaint from 
some of the western farmers. 


Dr. Anstey: There are affiliates of the A.I.C. 
who have published philosophical papers 
along this line. Of course, you are entering 
the political field here which we try to stay 
out of because we want to deal with the fac- 
tual science. 


Mr. Biggs: Do not misinterpret that 


statement. 


The Chairman: I would expect that politics 
also deals occasionally with the facts. 


Mr. Biggs: Oh, yes. 
Dr. Anstey: Oh, yes. 


Dr. Greenshield: Senator Hays, that paper, 
I think I read it, pointed out that our systém 
of quotas tends to force our farmers to be less 
efficient. They use less fertilizer baécause you 
have the same number of acres, this type of 
thing, whereas the system of taking land out 
of agriculture that they had in the United 
States caused the farmers to be more efficient 
and pour on the fertilizer and do everything 
to make the higher production per acre. This 
paper brought this out very nicely. 

Now, I don’t know what the answer is. 
That is what is happening, and whether we 
can cure it I do not know. This is why I said 
earlier that we should have our economists, 
when we can get enough of them, and so on, 
researching markets in other countries to see 
how much rape seed these countries will 
stand and what is likely to happen. They are 
doing that to some extent. If this area is weak 
we can put more effort into changing rapidly 
if we know where we are going. 


The Chairman: Honourable senators, time 
is flying quite rapidly, The Senate, as you 
know, is sistting at two o’clock. I know that 
Senator Phillips has been trying to ask a few 
questions for some time. I would expect also 
that before we adjourn there would be a few 
more questions addressed to Mr. Andras and 
his associates. 


Senator Phillips: Mr. Chairman, firstly Mr. 
Andras referred to research in biological and 
germ warfare, and it leaves me disturbed that 
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our record may be read, and I am sure Mr. 
Andras did not intend this, that Canada par- 
ticipates in this field. I would like our record 
to reflect his understanding. 


Mr. Andras: No, sir, I did not mean that 
Canada was involved in this. 


Senator Phillips: I would like our record to 
read that way so it would be clear. 


Mr. Andras: I am glad you brought it out 
that way, senator. I did not want to leave 
that impression. 


Senator Phillips: And I would like to refer 


to page 5 of the Agricultural Institute of 


Canada brief where you break down your 
work function. You have executive adminis- 
tration and management at 38 per cent, and 
other at 12 per cent, which is 50 per cent of 
your work load. Then I must say you kept 
this at a rather low key. You needed more 
research, more sales, marketing, and so on. 
How do you feel you are going to achieve this 
with 50 per cent of your work function being 
consumed in these two areas? 


Mr. Biggs: Well, first of all, we operate as a 
group, collectively, and in an attempt to 
recommend policies from time to time of a 
usually non-political nature, but within our 
membership we also try to assert some in- 


fluence. For example, Dr. Anstey and Dr. 


Greenshield are two seninor research officers 
of the Canada Department of Agriculture. I 
am a Provincial Deputy Minister. Dr. Morris- 
on is in charge of research with one of our 
large firms in Toronto. Now, I preface my 
remarks by saying we recognized the funds 
supply was not unlimited. So we realize this 


is a problem. 


Dr. Steppler: I think, if I may comment, 
Mr. Chairman, one should interpret this as 
the distribution of the present membership. 
This is not an ideal situation of the distribu- 
tion of professional agriculture in Canada, 
and really to answer your question we proba- 
bly would not wind up with a reduction in 
the total number of people in the executive, 
administration and management. What we 
hope is, we see an increase in the number of 
people and in that way affect the percentage 
in those engaged in research, education, and 
industry. We need more people in here to do 
it. It is not a redistribution of the current 
4,000 odd people that we have in the agricul- 
tural institute of Canada. 
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Dr. Anstey: Might I point out that this 
membership is not the total list of agricultur- 
al people in Canada. There is no law that says 
they must belong to the agricultural Institute 
of Canada, so it tends to leave out the junior 
people, who, in a few years, will join. So the 
distribution is not in fact the distribution of 
our relatives. 


Senator Phillips: In other words, you would 
have more than your figure of 11 per cent 
that would be engaged in research? 


Dr. Anstey: Yes, sir. 


Mr. Henderson: I would just like to point 
out to Senator Phillips that this was not an 
attempt to break down the disciplines of 
study of professional workers in agriculture. 
This is work functions. We could, for exam- 
ple, provide information on the number of 
economists, agricultural economists or the 
number of agricultural engineers or the num- 
ber of geneticists in the plant field or the 
number of plant pathologists. These are 
work functions rather than disciplines within 
the profession. 


Dr. Greenshield: Just to add to that, this is 
for Ontario, you will note, and we must 
remember that it takes in the whole head- 
quarters of the federal Department of 
Agriculture here. This distorts the picture 
greatly, for this would not be a true picture. 


The Chairman: I would like to turn, per- 
haps with your permission, to Mr. Andras. 
Sometime ago we heard representations from 
people in agriculture describing their com- 
plicated but apparently very effective system 
of communication with the research opera- 
tions of the Department of Agriculture, I 
wonder if the labour unions have the same 
channel of consultation in the department 
which are of interest to you in terms of 
research. I understand the Department of 
Labour have their research program, which is 
quite elaborate. I think the budget is $1.5 
million. You certainly are also interested in 
the Department of Immigration and Manpow- 
er, which also has quite an important budget 
for research on manpower policies etcetera. 
What is the system of consultation? 


Mr. Andras: There are two ways in which 
we become involved with the work of govern- 
ment as a whole. The first is through having 
representatives on governmental advisory 
committees, for example the Economic Coun- 
cil of Canada, the Canada Pension Plan 
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Advisory Committee, the National Council of 
Welfare, the Manpower Section of Citizenship 
and Manpower. 


The Chairman: But, for instance, in the 
Department of Labour, they have a program 
to assist, to fund research in universities on 
labour problems. They have an advisory com- 
mittee to allocate that money. Are you a 
member of that committee? 


Mr. Andras: No, it would be our research 
department that would be involved there. I 
was going to say this, that we have constant 
contact with government offices. In the case 
of the Department of Labour our congress has 
within its ranks a number of researchers. 
Most of them are economists... 


The Chairman: But the congress would be 
represented on that board? 


Mr. Andras: I cannot tell you about that 
specific committee. 


The Chairman: What about Manpower? 


Mr. Andras: Yes, we have representatives 
on all four sub-committees and on the main 
council, but we are in consultation and they 
with us in matters of research. 


Senator Cameron: You are on the Economic 
Council too? 


Mr. Andras: Yes. I think we have seven 
representatives there, and on the Special 
Labour Management Consultant Committee. 


The Chairman: So you feel you have ade- 
quate channels of communication to influence 
the general orientation of research within 
your field of interest at the moment? 


Mr. Andras: Well, that is a little difficult to 
answer. In some respects we are there to give 
advice as members of advisory committees; in 
other respects, it is very normal for us to be 
in contact with governmental departments. It 
is part of Mr. Coupland’s job. It happens 
every day of the week. With respect to the 
development of government programs, apart 
from being on advisory committees I don’t 
think we are except in a very informal way 
consulted as to development of programs. We 
keep tabs, of course, on research done in the 
fields in which we are interested in, in the 
same way we watch pretty closely what goes 
on in the universities or the learned societies. 
We subscribe to a number of journals, attend 
conferences either as participants or speakers 
and we are constantly engaged in liason. 


Special Committee 


The Chairman: Has the congress ever made 
representations to the government in its 
annual pilgrimage before the cabinet? Have 
you ever made any specific recommendations 
regarding science policy? 


Mr. Andras: I cannot recall that we did. Do 
you? 


Mr. O. Coupland, Assistant Director, Legis- 
lation Branch, Canadian Labour Congress: 
No, Mr. Andras. 


Mr. Andras: I do not think Mr. 


Chairman. 


so, 


Senator Cameron: The main thrust of the 
CLC brief has been to strengthen the social 
sciences. I think we can assure him this will 
be recommended, but you say you have a file 
of the submissions we have had in your 
library. If you have, you will have noticed 
that we have had some recommendations, 
notably, through the MacDonald Report, 
which I presume you have, that a separate 
social science council be set up and this be 
taken out from under the wing of the Canada 
Council where the funding is now. Have you 
any views to express to this committee as to 
what we might do in formulating policy in 
this respect? In other words, do you favour a 
separate social science council being esta- 
blished at this time as distinct from being 
handled under the Canada Council’s auspices. 


Mr. Andras: I am taken by surprise here, I 
am afraid. 


The Chairman: This is very widely dis- 
cussed now in the academic community. 


Mr. Andras: I saw the newspaper stories. I 
have not read the proceedings. They have 
taken a rather long time to come out. I would 
rather reply to that in writing, if you would 
give me an opportunity to do so. We will 
study the report itself and give you our con- 
sidered opinion. I am afraid an off-the-cuff 
opinion at this point would not be proper. 


Senator Kinnear: You say: 

We submit, therefore, that the develop- 
ment of a science policy for Canada, 
while it should provide amply for the 
pursuit of scientific goals, must nonethe- 
less do so with an eye to the kind of 
goals which must be served and make 
provision for lay participation in deci- 
sions concerning these goals. 
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This is an important point. How does the 
CLC see this lay participation taking place? 
How, in fact, has the CLC been participating 
to date regarding science policy? What has 
been their connection with the existing 
science policy machinery? Do the witnesses 
have any suggestions as to how the CLC 
could play a greater role in the future? 


Mr. Andras: You have a number of ques- 
tions there, senator. So far as lay participa- 
tion is concerned, we believe there is room on 
councils or committees or what have you for 
what wé call in other respects the consumer 
interest. 


The Chairman: Public interest. 


Mr. Andras: Public interest, that is right. 
That could be my first reply, so that the 
scientists on the science council should be 
made aware constantly of the fact that there 
are goals and there are interests other than 
the pursuit of knowledge for its own sake. 


The Chairman: But don’t you think if you 
feel like this, and Senator Kinnear just said it 
is an important point, that the congress might 
want to make representations to government 
about these things? 


Mr. Andras: Let me put it this way. At this 
very moment my colleague, Mr. Coupland, is 
involved in preparing a brief or statement 
which will be used by our Officers in their 
representations. We have examined advisory 
committees and governments, department by 
department, and we find that so far as our 
own institution is concerned we are under- 
represented. We cannot speak for others. We 
would like to see two things: more participa- 
tion by organized labour and more effective 
use made of advisory committees and coun- 
cils. Our experience indicates to us that while 
we have a great many advisory committees in 
government, one or more in practically every 
department, they do not meet frequently, 
they are not properly staffed, and their 
advice is not published in most instances. 
Whether the advice is taken or not is, of 
course, a reponsibility of government, but at 
least their advice should be sought and we 
would like to see more dramatic use made 
and more energetic use made of advisory 
bodies in government and adjuncts of 
government. 
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Senator Kinnear: I would like to change 
the subject for a minute to something that 
probably does not vitally belong to the 
research in your departments as they are set 
up. It is research into the cause of accidents, 
particularly. I noticed just yesterday that in 
agriculture they have the greater percentage 
of accidents. Now, it seems to me that is a 
dreadful factor. There are so many tractor 
accidents in particular and, of course, I don’t 
need to mention the accidents in the general 
labour field. So many of us know too much 
about that. But, what research is being done 
to reduce accidents? 


Mr. Andras: Our organization is represent- 
ed directly on the National Safety Council, on 
the Canadian Highway Safety Conference and 
several other organizations concerned with 
safety or accident prevention. In fact, one of 
my assistants sits on the National Safety 
Council. We have a standing committee on 
agricultural implements. For example, we are 
concerned, naturally, with industrial safety, 
by and large, because our people are the vic- 
tims of industrial accidents. With respect to 
the large number of accidents that occur on 
the farm, particularly with farmers falling off 
tractors or threshing machines, this seems to 
me to illustrate the point I made earlier. 
These machines are not designed with the 
driver in mind so much as the function of the 
machine itself. I do not pretend to be an 
expert in this field, but certainly this kind of 
impression I have gained over the years in 
reading the same kind of material you have, 
senator, about the high incidence of accidents 
implements. 


The Chairman: Do you want to comment, 
Mr. Biggs? 


Mr. Biggs: Well, under the Workmens’ 
Compensation for agriculture it varies, of 
course, with the type of agriculture. Fruit 
picking is relatively low, whereas working 
with implements is rated very hazardous. A 
lot of the problem is education. There is a 
very strong educational program going on in 
farm safety. On the other hand, the agricul- 
tural engineers at universities and farm 
machinery companies over the years have 
been looking at this. They have been con- 
cerned with it and they have been making 
correction of these open driveshafts where 
they can get tangled, with roll bars on trac- 
tors so if they roll over a person is not injured. 
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I think the farm equipment industry is very 
cognizant and aware of this problem, but by 
the same token, again I don’t know what 
percentage, but a greater percentage lies with 
the farmer himself in the care and safety in 
the operation of the implement. 


The Chairman: I would have just one ques- 
tion but I do not think I will get the answer 
today. Our committee is very much interested 
in the mechanism to which science policy is 
formulated and, as you perhaps know, there 
has been a suggestion that some of our imbal- 
ances and our science effort and all this have 
developed perhaps mainly because there was 
no central mechanism for this. The suggestion 
has been made that perhaps we should have 
in the cabinet a minister in charge of science 
policy. Do you have any views that you can 
express on this, today or later? 


Mr. Andras: I think the tenor of our brief 
would be that this would be a good idea. We 
are a growing country. We expect to double 
our population by the end of the century. 
Even if we did not double our population we 
are, relative to our size, an enormously 
wealthy country with a very highly developed 
industry, great variety of resources, to which 
science can be applied, and I think it would 
make good sense to have a minister who is 
responsible for that. 


Mr. Biggs: May I comment on that? 
The Chairman: Yes. 


Mr. Biggs: I do not think it would. The 
problem in modern government, senior govern- 
ments, provincial and federal, is the fact 
you have.a departmentalized system. This 
means there is difficulty in communication 
with other interested departments. You have 
interdepartmental committees and co-ordina- 
tion, but I do not think creating additional 
departments would do any more than create 
new problems. 


The Chairman: The suggestion is not to 
create really another department, but we are 
wondering whether a government committee 
on industrial research would really work. The 
theory is that the chairman of the cabinet 
committee has been too busy to consider this 
problem. As a result, that committee has not 
really been working and some people think it 
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would be vital for it to really operate and 
have a chairman who would devote most of 
his time to its work. 


Mr. Biggs: It is possible that a minister 
responsible for science policy could be worka- 
ble. My stronger reservation is the idea of 
forming a new government department 
increases the public cost and just increases, 
again, interdepartmental co-ordination, be- 
cause the tentacles come out in turn to 
form a new department. I speak after 20 
years in goverment administration. 


Dr. Steppler: Mr. Chairman, I would like to 
comment on that. I can see two sides to this; 
one is the so-called “in-house research” which 
would be done within the various depart- 
ments of government, and the other is the 
funded research which is done in universities 
and organizations other than the government. 
From the standpoint of the funded research I 
could see some advantage to having a voice in 
cabinet which would be the voice of that 
group and that interest, but I could see real 
conflicts between it and all the other minis- 
ters who are seeking support for in house 
research. 


The Chairman: These ministers would be 
members of that cabinet committee and their 
voice would be heard there. 


Dr. Steppler: From my standpoint, in the 
university, I think I would support the idea 
of a person of this kind provided he was 
concerned with funding research in universi- 
ties and in other organizations. 


Senator Hays: That is the problem we are 
talking about. 


Dr. Steppler: I am a little selfish as far as 
universities are concerned. 


Mr. Biggs: Divide and conquer. 


Senator Cameron: Could I ask one question 
to be answered later, Mr. Chairman? What is 
CLC doing to prepare their people for shorter 
hours and more leisure, and how will they 
relate this to the increased productivity 
necessary to maintain the take-home pay? 


Science 


This is a question we have had nothing on 
and it would be a very good thing. 


The Chairman: As you see, this discussion 
could go on and on, raising all kinds of 
important problems, but perhaps you would 
care to comment on this when you add to 
your brief? 


Policy 7339 


Mr. Andras: Certainly. I will be glad to. 

The Chairman: Gentlemen, on behalf of all 
the members of the committee, I thank you 
very much for having been with us this 
morning. 


The Committee adjourned. 
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Submission by the Canadian Labour Congress 
to the Special Committee of the Senate on 


Science Policy 


Mr. Chairman, Honourable Senators: 


dhe The Canadian Labour Congress on whose behalf this submission 
is made is the major trade union centre in Canada. It represents more 
than 1,600,000 wage and salary-earners through its various affiliated 
organizations. Its members and their families taken together comprise 
possibly 25 per cent of the Canadian population. They reside in every 
part of Canada in communities large and small. They share with others 

an interest in seeing Canada become increasingly prosperous not only in 
the aggregate sense but in terms of the quality of the lives which they 
lead as individuals. They thus have the same interest in science and in 
a Canadian science policy as the others who with them constitute the 


Canadian community. 


Re We have examined your terms of reference and we have scrutinized 
the proceedings of your Committee to date (we do not profess to have read 
them thoroughly). It seems quite clear that the main emphasis has been, 
almost without exception, on the development of a science policy as it 
applies to the natural sciences. Indeed, the guide which your Committee 

has published for the benefit of those who wish to submit briefs leaves 

no doubt as to the kind of institutions from which submissions were 
anticipated. Admittedly, the definition of scientific activities in 
Appendix B of the guide includes the social sciences as well as engineering 
or the natural sciences, but by and large the phrase "science policy" seems 
to imply those disciplines which are related to the natural sciences. To 
the extent that the social sciences have any role, it would appear to be 
that of handmaiden to the natural sciences. Science policy, as it has 

been explored by your Committee so far, is apparently aimed at strengthening 


those scientific activities which are related to our technology. 


Bs What we have just said is not intended in any sense to be 
pejorative. We are not critical of the proposition that Canada should 
examine its science policy and explore ways and means of improving it. 


To the extent that science and technology can be equated, our members have 
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a stake in it in a variety of ways. As employees, they are concerned in 

a very direct sense about the consequences of technological and scientific 
developments. They are concerned because such developments may spell new 
employment opportunities or the destruction of familiar jobs and skills. 
They may mean a new life in a new locality, as was the case, for example, 
with the development of the peaceful use of atomic energy. As consumers, 
our members may see in science an opportunity to have the benefit of newer 
and better products which in turn would reflect an improved standard of 
living. As citizens, they may see in any significant scientific breakthrough 
an opportunity for Canada to play an increasingly useful role in making 
the world a safer, more pleasant, and more hospitable home for the human 
species. The Canadian Labour Congress, therefore, would not be opposed to 
a science policy which through the eyes of a layman seems to be moving in 
the direction of these goals. But, again as a layman, it would hesitate 


to venture specific opinions as to how that science policy should be developed. 


he We wish to make it clear, however, that we do not for a moment 
equate scientific progress with progress generally. The facts simply do 
not substantiate such an assumption. It is enough merely to compare the 
scientific knowledge in Canada of 100 years ago with that of today to see 
how much significant progress has been made, but this has not prevented 

the existence in Canada today of poverty on a large scale. If.the pursuit 
of scientific knowledge is allowed to be a blind, impersonal force, then 
its beneficial consequences cannot be assumed to be pervasive. They may or 
they may not. The certainty of death and taxes does not extend to the 
equitable distribution of the benefits of scientific progress. If science 


policy is to serve social goals then it must be directed in their direction. 


SA You will have observed that we have not distinguished between 
pure and applied science. This is not because we are unaware of the dis-— 
tinction or because we favour one as against the other. On the contrary , 
we are sufficiently sophisticated in this respect to appreciate the value, 
indeed the absolute necessity, of both. We believe that Canada must have 
a role in both. Not to is to relegate this country to a secondary or even 
a lesser role in a world in which scientific knowledge seems to be growing 


in almost geometric proportions and in which the very future of human 
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existence seems to rest in the hands of the scientists. We have merely 
to point to the problems of the conservation of natural resources, air 
and water pollution, the need for new sources of energy, the expansion 
of food production, the control and conquest of disease, to name but a 


few. 


6. . We would not wish to see Canadian scientists forced to go 
abroad because they did not find suitable opportunities in Vanada. We 
would not wish either to think of Canada as some sort of scientific 
backwater, far removed from the centres of scientific creativity. This is 
not stated from any sense of nationalist pride since we do not subscribe 
for a moment to the notion that science and its development can or ought 

to be circumscribed by national boundaries. It is simply that a subsidiary 
role in science as in economic development may lead to subordination and 
dependence on others. Canada is sufficiently rich in resources to be 

able to develop a science policy which, if not independent, is at least 


that of a partner and not of a client. 


Wea We wish to return to a point made earlier, namely, the relation- 
ship between scientific advancement and progress as such. We could, on 
the contrary, argue that in a good many respects the opposite has occurred. 
It is merely necessary to point to the way in which we have poisoned the 
air we breathe and the waters we use, the depletion of resources which 
should have been more carefully husbanded, the extinction of whole species 
of creatures, the unwholesome crowding of people into densely populated 
urban areas, and the development of an industrial technology which alienates 
the worker from his job. Far from assuming that scientific progress 
automatically means progress generally, we are in favour of clothing science 
policy in a cloak of social morality. We consider that the absence of 
social ends must inevitably be dehumanized science. This was well stated 
recently by U.S. Vice Admiral H.G. Rickover: 
3. ",..There is a tendency in contemporary thinking to 

regard technology as an irresistible force rather than a 

tool. The tendency is more pronounced in some countries 

than in others but is observable wherever there is rapid 

technological progress. Since it encourages the use of 

technology in ways that on balance are harmful, this view-— 

point should be reproved by a humanistic attitude -- an 


attitude that looks upon technology as en instrument created 
for no other purpose than to serve man. ... 
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9. "Through technology man has been relieved of much 
brutal, exhausting, physical labor as well as boring 
routine work; he has been provided with numerous 
mechanical sleves who do certain kinds of work faster, 
cheaper and more efficiently than people. Why should 
the ease and affluence made possible by technology 
affect precepts that have guided Western man for 
centuries? This may brand me as old-fashioned but I 
have not yet found occasion to discard a single 
principle that was accepted in the America of my youth. 
Why should anyone feel in need of a new ethical code 
because he is healthier or has more possessions or more 
leisure? Does it make sense to abandon rules one has 
lived by because he has acquired better tools for doing 
his; work? Gs... 


BKOy "Tt disturbs me to be told that technology "demands" 
an action the speaker favors; that "you can't stop progress." 
It troubles me that we are so easily pressured by purveyors 
of technology into permitting so called "progress" to alter 
our lives, without attempting to control it -- as if 
technology were an irrepressiole force of nature to which we 
must meekly submit. If we reflected, we might discover that 
not everything hailed as progress contributes to happiness; 
that the new is not always better nor the old ways outdated. ... 


ih. "In the brief span of time -- a century or so —- that 
we have had a science-based technology, what use have we made 
of it? ke have multiplied inordinately, wasted irreplaceable 
fuels and minerals and perpetrated incalculable and irreversible 
ecological harm. I have thought much about this, and I can find 
no evidence that man contributes anything to the balance of 
nature -~ anything at all. On the strength of his knowledge 
of nature, he sets himself above nature; he presumes to change 
the natural environment for all the living creatures on this 
earth. Do we, who are transients and not overly wise, really 
believe we have the right to upset the order of nature, an 
order established by 2 power higher than man? ,.. 


Ne "Khvery citizen is duty bound to make an effort to 
understand how technology operates and what are its possibilities 
and limitations. 


ee "A free society centers on men. It gives paramount 
consideration to human rights, interests and needs. But once 
ordinary citizens come to feel that public issues are beyond 
their comprehension, a pattern of life may develop where 
technology, not man, would become central to the purpose of 
society. If we permit this to happen, the human liberties 
for which mankind has fought, at so great a cost of effort 
and sacrifice, will be extinguished." 


(Excerpt from a speech delivered to a symposium 
on "Automation and Society", quoted in the 
Wall Street Journal of March 10, 1969.) 
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ab he We support the proposition, therefore, that science policy, 
whatever other elements it might contain, should possess the virtue that 
it is intended to yield a positive social result. It should not exist 
in a vacuum, nor should it be subjected to the whims or the economic 
drives of any special interest to the disadvantage of the rest of the 
population. Wwe do not consider the scientist to be merely the extension 
of his laboratory any more than we consider the worker to be merely the 
extension of his machine. They are ends in themselves inasmuch as they 
are members of a society which professes to respect the human personality 
and regards work as one means of its fulfilment. The scientist in 
particular, much more than the ordinary wage and salary-earner, has the 
advantage of engaging in a form of work which is at the same time a 
vocation. His work is intrinsically satisfying where in the case of the 
employee it is more often than not the means of attaining economic and 
other goals. But this does not set aside the importance of channelling 
the scientific drive along avenues which will be productive of wide-spread 
social benefits. There is a moral responsibility on the scientist 
himself as well as on the society which produces him to see that science 
is a beneficial instrument and not a Frankenstein. Our concern here is 
not merely with the science which ends up in the production of long-range 
missiles, but with the subjection of people to techniques, that is, the 
subjection of the great mass of humanity to scientific manipulation 
because to the scientist it will seem easier to adjust man to technique 
than technique to man. We will not willingly accept the bleak pessimism 
of Jacques Ellul in his "The Technological Society" where he foresees 
technique as overwhelming its creators: 
Le. ",..Particularly disquieting is the gap between the 

enormous power they wield and their critical ability, which 

must be estimated as null. To wield power well entails a 

certain faculty of criticism, discrimination, judgment, and 

option. It is impossible to have confidence in men who 

apparently lack these faculties. Yet it is apparently our 

fate to be facing a 'golden age! in the power of sorcerers 

who are totally blind to the meaning of human adventure. 

When they speak of preserving the seed of outstanding men, 

whom, pray, do they mean to be the judges. lt is clear, 

alas, that they propose to sit in judgment themselves. It 

is hardly likely that they will deem a Rimbaud or a Nietszche 


worthy of posterity. When they announce that they will conserve 
the genetic mutations which appear to them most favorable, and 
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that they propose to modify the very germ cells in order to 
produce such and such traits; and when we consider the 
mediocrity of the scientists themselves outside the confines 
of their specialties, we can only shudder at the thought of 
what they will esteem most 'favorable.! 


LO% "None of our wise men ever pose the question of the end 
of all their marvels. The 'wherefore' is resolutely passed by. 
The response which would occur to our contemporaries is: for 
the sake of happiness. Unfortunately, there is no longer any 
question of that. One of our best-known specialists in diseases 
of the nervous system writes: ‘'l’e will be able to modify man's 
emotions, desires and thoughts, as we have already done in a 
rudimentary way with tranquillizers.' It will be possible, 
says our specialist to produce a conviction or an impression 
of happiness without any real basis for it. Our man of the 
golden age, therefore, will be capable of 'happiness' amid 
the worst privations. Why, then, promise us extraordinary 
comforts, hygiene, knowledge, and nourishment if, by simply 
manipulating our nervous systems, we can be happy without 
them? The last meager motive we could possibly ascribe to 
the technical adventure thus vanishes into thin air through 
the very existence of technique itself. 


aie "But what good is it to pose questions of motives? 
of Why? All that must be the work of some miserable intellectual 
who balks at technical progress. The attitude of the scientists, 
at any rate, is clear. Technique exists because it is technique. 
The golden age will be because it will be. Any other answer iS 
superfluous." 
13% What Jacques Ellul prognosticates was already anticipated in 
fictional form by Aldous Huxley in his "Brave New World" but we suggest 
that this cannot and should not be accepted as an inevitable result any 
more than that we should accept George Orwell's "1984" as the inexorable 
evolution of our political system. ‘e believe that Ellul is correct 
when he states that the scientist is expert in his own field but is not 
better than anyone else outside it, (He is even less flattering than we 
suggest in this respect.) We submit, therefore, that the development of 
a science policy for Canada, while it should provide amply for the pursuit 
of scientific goals, must none the less do so with an eye to the kind of 
goals which must be served and make provision for lay participation in 
decisions concerning these goals. At the risk of error, of lack of judgment, 
or worse, science policy must be evolved within the framework of the 
democratic process as we Know it or as we know it ought to operate. It 
must be open to the exchanges of opinion, however sharp, and to the thrust 


of countervailing forces, however intense, out of which consensus is 
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arrived at in our kind of society. But it must, above all, operate within 
the ambience of social goals. A science policy in that respect, is, we 
submit, fundamentalay not different from a policy on housing, on taxation, 
or on any other matter which is bound to have profound effects on the lives 


and well-being of the Canadian people. 


Eline _ An integral part of any such science policy must be the 
fullest possible development and utilization of the social sciences. This 
is necessary not only to ensure that the benefits which are expected to 
flow from scientific advancement are universally available on the basis 

of equity but, indeed, to permit rational science programmes to be im- 
plemented at all. As Sir Geoffrey Vickers stated at the recent Science 


and Society Conference in Toronto: 


Buy "Briefly, the problems of the Western world are in- 
creasingly problems of regulation rather than of operations, 
and the environment which demands and at present defies 
regulation is the social rather than the physical environ- 
ment. Even where the problems of regulation present them- 
selves in physical terms, such as pollution, urban disorganiza- 
tion, population explosion and pressure on resources, these 
are symptoms of self-defeating human activities and can be 
dealt with only by social and political means.... What we 
lack is the understanding and the ability to govern the 
unstable world we have thereby made and so to impose on its 
future course anything like the shape of our aspirations." 


Ze The note of apprehension expressed in the last sentence concerning 
our ability to cope in the light of our present social sciences resources is 
echoed in the UNESCU publication "Main Trends of Research in the Science 

of Man" (Paris, 1969): 


ae "The right of the social, along with the biological 
and physical, sciences to a place among 'the sciences! is 
no longer disputed. Neither is their utility. These are 
no longer real questions. The real question is: that the 
demand for the development and utilization of the social 
sciences is rising at so rapid a rate that there is doubt 
whether it can be effectively met. Given the present 
state of some of the disciplines, present patterns of 
organization and training, and present levels of financial 
Support and manpower resources, the chances of effectively 
meeting it are non-existent -~ unless efforts are made to 
introduce planned change on a substantial scale." 


23. The sense of urgency and possibly even of pessimism which this 


imparts adds to our natural inclination to champion the cause of the social 


aaols 
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sciences as our organization is institutionally closely concerned with 


them and familiar with their exercise. 


Zhe 


It is appropriate to define what we mean by the social sciences. 


We have found useful for our purpose the definition put forward by the 


Tavistock Institute of Human Relations in its paper on "Social Research 


and a National Policy for Science" (Tavistock Publications (1959) Limited, 


London, England, 1964): 


2d6 


26. 


"The term the 'social sciences’ is used in this paper 
to cover the range of empirical disciplines concerned with 
social behaviour. Three broad groups may be distinguished: 
purely social disciplines, such as economics, economic 
statistics, social statistics, demography, sociology, social 
anthropology, political science, and social geography -- and 
their areas of application; bio-social disciplines, such as 
social psychology, personality and developmental psychology; 
and certain growing inter-disciplinary areas, such as social 
and psychological medicine, social and industrial administration, 
market research, and manegement studies, operational research, 
and systems analysis so far as these include social, 
psychological, and economic variables..." 


The paper points out quite properly that the pressures for a 


greater development of the social sciences will grow 


27. 


28. 


"...,as the implications of commitment to a faster rate 
of economic growth are realized, for economic growth and 
social development are interdependent. The higher the ° 
aspiration for economic performance, the more important 
becomes full utilization of available human resources. The 
less acceptable also become imadequacies in systems of educa- 
tion, health, and social welfare. The desire to foster 
economic growth, while making good the social provision, 
generates the need fo: greater understanding of the issues 
involved. The key to this understanding lies in the social 
sciences. 


"It is scarcely surprising, therefore, to find that 
better information is being called for, capable of more 
powerful statistical analysis than the types of data which 
have served in the past. Beyond this, deeper knowledge is 
being sought on the nature and modifiability of human 
abilities and character. Increased interest has arisen in 
how institutions and groups of various kinds and sizes work; 
in how they react to changing circumstances; and in the 
conditions under which their members will cooperate rather 
than conflict. The need to take decisions that involve 
committing resources on an ever-larger scale has led to a 
search for more effective techniques of forecasting; while 
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the need to improve international understanding has 
encouraged cross-cultural studies. 


29% NAbbeinualigciteds thergreater complexity of 

society brought about by the changes in technology and 

population, made possible by advances in the physical and 

biological sciences, that is compelling the development 

and utilization of the social sciences..." 
po. The role of the social sciences lies not only in amassing 
knowledge and information but in developing and implementing policies of 
social change. This is illustrated in F.z. Kinery's paper published in 
1967, An Active Role for the Social Sciences and Choosing a Design Principle 


in Relation to Values: 


Ls "Tt should be clear by now that, with planning, the 
social sciences can play an active role in the next decades, 
not simply a passive one -- they can seek to modify directively 


their social environment in order to help men better to 
pursue the ends they desire and not be left to adapt 
passively to whatever blindly energes, Insofar as the 
social sciences are concerned simply to adapt to the next 
thirty years, then planning for the future would be based 

on extrapolations of the sort that 'by the 1990's x proportion 
of the population of size X will be in schools; given the 
past rate of increase in educational psychologists per ten 
thousand students, we must plan for a SppLy “Of Na.” This 
sort of approach would leave unconsidered whether it might 
not, for instance, be better to develop a theory of pedagogy 
or a re-organization of industrial culture that would 
radically change the multiple effects of the educational 
psychologist or the pre-eninence of schools as places of 
learning.” 


o2 As a spokesman for organized labour, we have a stake both in 
economic growth and in social development, just as we have indicated above 
the interest which our members have in scientific progress generally. This 
is an interest which we do not believe is confined to organized wage and 
salary-earners alone; it is a metter of wide community of interest. We 

see the social sciences, therefore. as contributing in a dynamic way not 
only to economic growth per_se but to such growth accompanied by an 


equitable distribution of its results. 


33's The foregoing statement would seem to indicate that we see the 
social sciences from a purely functional point of view, intimately related 
to socio-economic goals. We would not wish to leave with you the impression 


that we would conrine the social sciences exclusively to this activist role, 
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however important we may deem it to be. The social sciences must manifestly 
operate within a larger framework if they are to serve any purpose at all. 
It might be profitable to refer once again to the institutional structure 
envisaged by the Tavistock Institute in the paper referred to above. The 
Institute contemplates three types of centres for social research which 


are described below: 


Bh "Type A Centres of professional social science activity, 
with associated research and development establish- 
ments to undertake work on immediate practical 
problems. 


35. "These centres are envisaged as located within users 
organizations. Lacking them, user organizations remain 
without agents able to identify areas of social science 
knowledge relevant to their problems. They are also 
without social science professionals in continuous contact 
with administrators. In such centres research problems 
are highly determined by client needs, and express what 


may be termed a research/service 'mix!'. 


26. "Type B Centres of basic research associated with major 
teaching facilities. Centres of Type B are the 
opposite of, and complementary to, those of 
Type A. 


SHec "They are envisaged as located within universities, 
as autonomous departments based on particular disciplines, 
undertaking both undergraduate and graduate training. Here, 
research problems are more highly determined by the needs of 
theory and method, and express a research/teaching 'mix'. 


sei "Type C Centres of applied research associzuted with advanced 
research training. Centres of Type C may be regarded 
as a resultant of Types A and B. They supply the 
necessary link between them and are the intermediate 
bodies between user organizations and orthodox 
university departments. 


de "They may be located either on the boundaries of 
universities or outside them as independent institutes. 
They are problem-centred and inter-disciplinary, but focus 
on generic rather than specific problems. They accept 
professional as well as scientific responsibility for the 
projects they undertake, and contribute both to theoretical 
development and to the improvement of practice. Their work 


expresses, a research/application 'mix!'," 


LO; We do not profess any expertise in the structures which should 
be established or which are already established in Canada for the pursuit 


of the social sciences. We are (for the time being at least) prepared 


Lz 
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to leave decisions on their nature and distribution to Dihers’.) Our 
principal concern here is to persuade you of the need for a science 
policy which makes room for the social sciences as well as the natural 
sciences. (The Tavistock paper states that: "There is still to great 

a tendency to think of science as meaning the physical sciences." It 
distinguishes between and defines the mathematical sciences, the physical 
sciences, the biological sciences, the social sciences and the historical 


sciences. ) 


Bl. The Canadian Labour Congress is concerned, as all Canadians 
must be, with problems like the following: 
The prevalence of poverty in a society geared to the 
production of wealth in almost unlimited quantities 
The high incidence of mental illness 
Regional social and economic disparities 
The social and economic dislocations arising from 
technological change 
The effects of urbanization, particularly in densely 
populated metropolitan areas 
The rising use of drugs, particularly among the youth 
The gap between Canada's indigenous peoples and the rest 
of the population 
Student unrest and educational opportunities generally 


Alienation as a social phenomenon. 


hie. There are undoubtedly other problems which could be listed here 
but we think these are sufficient to make our point. As we have already 
Stated here, we do not expect that the social scientist will come up with 
infallible solutions, neatly packaged and ready to be served. Ciera 
precisely this too easy assumption on the part of the natural scientists 
that they have infallible answers that so concerns Ellul.) To quote 
Emery again: 
43. "...the active role of the social sciences in the 
coming decades is not reconcilable with the social sciences 
seeking to determine the future of man. Unlike the other 
sciences, the social sciences cannot be indifferent to their 
subject matter. They cannot, in fact, expect to survive, let 


alone grow, unless they pursue goals that are shared by 
their chosen objects of study. No matter how cunning or 
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devious the social scientist became, it is almost certain 

that his subject matter would eventually outmanoeuvre hin, 

as no physical particle could." 
4h. Basically, we believe that answers must be sought in the political 
arena and in the institutional life which is contiguous to it in a pluralist 
society. But the social sciences are an indispensable prerequisite to a 
clarification of the problems, their quantification and the possibilities 
of their solution. They are the foundation on which a change can be 


proceeded with. 


hb Contrary to what you request in your guide, we have no specific 
recommendations to make. We wish merely to establish a case for the inclusion 
of the social sciences in the articulation of a science policy for Canada. 
What this may mean in terms of the encouragement and promotion of institutions 
whether new or old we do not profess to know. ‘We do not know either what 
encouragement should be given for the entry of more young men and women 

into the social sciences. There are undoubtedly other organizations in 

Ganada competent to make specific representations in this respect and we 

would like to think that they will appear before you. If we have done no 

more than attract your attention and direct your interest in this direction, 


we will consider that we have succeeded in our representations before you. 
Respectfully submitted on behalf of the . 
Canadian Labour Congress, 


Donald MacDonald, President, 
William Dodge, Secretary-Treasurer, 
Joseph Morris, Executive Vice-President, 


Gérard Rancourt, Executive Vice-President. 


Ottawa, April 1, 1969 
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1. SUMMARY OF SUBJECT MATTER 


This brief is presented by the Agricultural Institute of Canada, 
an organization of almost 4,000 professional agriculturists. 
The special requirements of agricultural R & D arise out of the 
fact that; (a) the industry consists of a large number of 
independently-operated farms, (b) the efficiency of agricultural 
production is basic to the Canadian economy, (c) the effects 

of agricultural R & D extend to the consumer, the food manufact- 
uring and distributing industry, and the health of the nation. 
Ecological factors affecting production in Canada are such that 
most agricultural research results cannot be imported. 
Professional agriculturists fully support the principle of 
‘problem-oriented" R & D which has been stressed in Canadian 
agricultural research for the past 50 years, and emphasize the 
importance of an active and authoritative coordinating body. 
Special mention is made of R & D in (a) universities, (b) agri- 
cultural economics, and (c) agricultural engineering. > 
Scientific Journals published by independent organizations face 


particular problems. 


a) 


(2) 


(3) 


(4) 


(5) 


(6) 
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RESUME DU MEMOIRE 


Ce mémoire est présenté au nom de l'Institut Agricole du 
Canada, une association qui compte tout prés de 4,000 
agronomes professionnels. 

Les exigences spéciales de la Recherche et du Développement 
(R et D) agricoles proviennent du fait que: (a) l'industrie 
comprend un grand nombre de fermes indépendentes, (b) l'effi- 
cacité de la production agricole est 4 la base de 1'économie 
canadienne, (c) les résultats des R et D agricoles ont une 
influence, sur le consommateur, sur l'industrie de trans- 
formation et de distribution des aliments, et sur la santé 

de la nation. 

Les facteurs écologiques qui influent sur la production au 
Canada sont tels qu'une grande partie des résultats de la 


recherche agricole étrangére ne peut étre utilisée. 


Les agronomes professionnels supportent pleinement le principe 


des R et D orientés sur des problémes spécifiques, principe 


que la recherche agricole canadienne a mis. en pratique depuis 


50 ans. Ils soulignent aussi l'importance d'une agence 
coordinatrice, active et ayant une certaine autorité. 

On fait aussi mention spéciale des R et D dans, (a) les 
universités, (b) l'économie agricole, et (c) le génie 
agricole. 

Les revues scientifiques publiées par les organisations indé- 


pendentes ont a faire face 4 des problémes particuliers. 
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(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 
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RECOMMENDATIONS 


To keep Canadian agriculture cfficient and competitive in world markets 
agricultural R & D must be given special consideration, with particular 
reference to research on problems arising out of our unique climate 
and geography. 

Agricultural research should continue to be “prob lem-oriented". This 
involves the co-operation and co-ordination of various scientific 
institutions and the application of a multi-disciplinary approach. 

The Canadian Agricultural Services Co-ordinating Committee should be 
strengthened and re-structured to enable it to efficiently co-ordinate 
agricultural R & D programs in Canada. 

University agricultural research should be more gencrously supported 
so that adequate staff and cquipment are available to do research and 
to provide first class training facilities. 

Since the federal agricultural research agencics are in a unique 
position in terms of staff and organization to do efficient research 
they should be adequately supported in order to maintain reasonable 
expansion. 

The allocation of funds for research in agricultural cconomics gad 
agricultural engineering should be increased substantially. 

Federal Government policy should provide for uniform support of 


scientific publications in Canada. 
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RECOMMENDATIONS 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


Afin de conserver 4 1l'agriculture canadienne son efficacité 

et sa capacité concurrentielle sur les marchés mondiaux, la 
recherche et le développement (R et D) devront recevoir une 
attention toute spéciale, surtout en ce qui regarde la 
recherche sur les problémes causés par notre climat et notre 
géographie lesquels sont uniques. 

La recherche agricole devra continuer 3 étre orientée vers 

des problémes spécifiques. Ceci requiére la coopération et 

la coordination des diverses institutions scientifiques et 
l'usage de multiples disciplines. 

Le Comité canadien de coordination des Services agricoles 
devrait 6tre renforcé et réorganisé de sorte qu'il puisse 
coordonner d'une facon efficace les programmes agricoles 

R et D au Canada. 

La recherche agricole dans les universités devrait étre plus 
généreusement subventionnée afin que celles-ci puissent 

avoir le personnel et l'équipement nécessaire pour faire de la 
recherche et en méme temps offrir des facilités d'entrainement 
de premiére qualité. 

Comme les institutions fédérales de recherche agricole sont, 
au point de vue personnel et organisation, dans une excéllente 
position pour faire de la recherche efficacement, elles 
devraient é6tre suffisamment subventionnées pour qu'elles 
puissent continuer 4 se developper d'une fagon raisonnable. 

On devrait augmenter substantiellement les subventions pour 

la recherche en économie agricole et en génie agricole. 

Le Gouvernement fédéral devrait avoir pour politique de 
subventionner uniformement les publications scientifiques 


au Canada. 
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3. OBJECTIVES, ORGANIZATION, AND MEMBERSHIP OF THE AGRICULTURAL INSTITUTE 

OF CANADA 
The Agricultural Institute of Canada is a professional association 
representing close to 4,000 professional agriculturists (agrologists). 

Members of the AIC are university educated physical, biological and social 

scientists working in many areas of agriculture. They include research 

scientists, educators, resource use advisers, management consultants, service 
representatives, administrators and farmers. Some are engaged in private 
practice; others are employed by government, public agencies, universities, 
schools, commercial enterprises and associations. 

The objects and purposes of the Agricultural Institute of Canada as 
stated in its charter are as follows: 

(1) To organize and unite all workers in scientific and technical agriculture, 
so that they may combine effort to promote the scientific and practical 
efficiency of the profession and to make the profession of increasing 
service to the agricultural industry; 

(2) To maintain high standards in the profession; 

(3) To encourage a national policy of agricultural research; 

(4) To help to procure for scientific work in agriculture greater Aivaneiat 
support and wider fields of usefulness; 

(5) To aid in securing and maintaining a closer co-operation among all workers 
engaged in the profession of agriculture in Canada, and better co-ordination 
of their work; 

(6) To aid in bringing about a closer co-ordination between the profession 
as an organized body and the various agricultural associations throughout 
Canada; 

(7) To serve as a medium where progressive ideas for improvements in agri- 
cultural education, investigation, publicity and extension work can be 


discussed, formulated and recommended for adoption when deemed advisable; 
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(8) Tovaiidein ensuring the employment of technical men for technical 
positions; 
(9) To issue publications in the interests of agricultural science. 
Professionals in agriculture first became organized in Canada in 1920 
when they formed the Canadian Society of Technical Agriculturists. Incorpor- 
ated under a charter granted by the Government of Canada in 1928, this society 
operated without provincial units until 1945. At that time, it was renamed 
the Agricultural Institute of Canada and, to achieve legal status for the 
profession, steps were taken to establish agrologist institutes under 
provincial statutes. 
Agrologists institutes are now established with full legal professional 
status in all provinces except Newfoundland. The provincial organization 
in Quebec, La Corporation des Agronomes, functions independently of the 
Agricultural Institute of Canada. Membership in the provincial agrologists 


institutes, as of December 31, 1968 was: 


Prince Edward Island Institute of Agrologists 32 
New Brunswick Institute of Agrologists 119 
Nova Scotia Institute of Agrologists 143 
Quebec Branches of AIC 184 
Ontario Institute of Agrologists 1256 
Manitoba Institute of Agrologists 455 
Saskatchewan Institute of Agrologists 571 
Alberta Institute of Agrologists 615 
British Columbia Institute of Agrologists MEETS 

Sedge 


There are also 167 members~-at-large of the Agricultural Institute of 
Canada. These members are cither working in Canada in places where no branches 
exist or are working outside Canada. Therefore the total membership at this 


time is 3940. 
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Within the provinces, members are organized in local units known as 
branches. These are the basic operating units and source of strength of the 
profession. Registration as an agrologist is through the provincial agrologist 
institute: it is required for and includes membership in the Agricultural 
Institute of Canada. 

An example from Ontario serves to illustrate the approximate breakdown 


of work functions and employers of AIC members: 


WORK FUNCTION EMPLOYERS 
Executive, administration, management 338% [Federal Government 27% 
Research 11% Provincial Government 22% 
Sales, marketing, publicity 9% Municipal Government 3% 
Extension 9% University We 
Education 15% Industry Pilg 
Test, laboratory, servicc, inspection 5% Farming 4% 
Journalism 1% ‘Other 12% 
Other V2 

100% 100% 


Eight scientific, technical societies related to agriculture are 
affiliated with the Agricultural Institute of Canada. Membership in these 
societies is separate from registration as an agrologist but dual aeactcintt 
exists in the majority of cases. The eight societies are: 

Agricultural Pesticide Socicty 

Canadian Agricultural Economics Society 
Canadian Society of Agricultural Engineering 
Canadian Society of Agronomy 

Canadian Society of Animal Production 
Canadian Society for Horticultural Science 


Canadian Society of Rural Extension 


Canadian Society of Soil Science 
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4. IMPORTANCE OF AGRICULTURE IN THE ECONOMY OF CANADA AND WHY AGRICULTURAL 
R & D IS VITAL TO NATIONAL WELFARE 

a. Food and Prosperity 

Dr. C.F. Bentley, then-Dean of Agriculture at the University of Alberta, 
in his Centennial Lecture to the 1967 AIC Annual lleeting, (1) said: "No 
country has attained an industrialized economy without an efficient agriculture 
where productivity per agricultural worker is relatively high. The cost of 
food as a percentage of disposable income or as hours-of-labour requirement 
to earn food, is a close guide to comparative levels of living and extent of 
industrialization of countries. It needs to be emphasized that in the ‘have' 
countries, ordinary citizens enjoy an assured, rclatively inexpensive supply 
of nutritious food primarily home-produced by an cfficient agriculture." The 
following table, which was presented by Dr. Bentley, cxpands on this. It 
is reproduced here with some abbreviation. 


Table 1. Labour force in Agriculture, Production per Worker, Expenditure 


of Food and Income per Capita, by Regions 


Percent of labour Comparative Percent of Income per 
force in agri- production per disposable capita 
culture 1960 agricultural income for 1963 


worker 1960 food 1960 


Region 


North America 11 100 22 $2990 
Western Europe 23 13 34, 1575 
Oceania aly, 37 25 1443 
East. Europe & 

USSR 41 14 47 1000 
Latin America iSys) 14 41 316 
Asia 60 4 47 136 
Africa 58 3 42 135 


b. Increase in Productivity of Agriculture as Compared with Other Industries. 


In the same publication Dr. Bentley stated further: "During the 20 
years 1946-1966, Canada's farm workers declined from 26 to 7.6 percent of the 
nation's labour force; that was possible because of increased efficiency and 


productivity on farms where those increases greatly outpaced the rate of 


20646—5 
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such improvements in the rest of the country. The effect of that achievement 
was to increase by 25 percent the proportion of the labour force producing 
other goods and services; the goods and services produced by that additional 
25 percent of workers in non-farm occupations account for almost half of 

the improvement in the Canadian level of living during the past two decades. 
No other sector of the economy has made a comparable contribution to the 
better life for Canadians during that period.'' (See also Table 2) 


Table 2. Increase in Population (Canada) 1949 - 1966 and Corresponding 
Increase in Consumer Spending on ood, with Marketing and 


Farmer's Share of the Consumer's Dollar (3) 


Year 
194 1966 %_Increase 

Population in Millions 16.4 20.0 22. 
Consumer spending on food in 

millions Don 55 162 
Marketing share of consumer's 

$, in percent 63 5p 
Farmer's share 57 45 


aaa ee 


Note that consumer spending on food, presumably duc to increased 
prosperity, has increased much faster than the population and that the 


farmer's share of the consumer's dollar has decreased. 


> 


ec. Consolidation of Farms Brings More Insistent Demands for Solution of 


Farm Problems 

The consolidation of farm units is taking place at a rapid pace, 
(6, pp. S182). The AIC predicts that this trend will accelerate in 
future resulting finally in very large farm units. Experience has shown 
that managers of this type of unit are most insistent in their demands for 
up-to-date information and for investigation on problems to which answers 
are at the time not forthcoming. The science policy of Canada must be 


geared to such future developments. 
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d. Competitive Position of Canadian Agriculture in Relation to Climate 


The ecological factors involved in crop and animal production in 
Canada are such that continuous research is required to enable the Canadian 
farmer to compete with other countries on world markets. Consider for 
example, the problems of meat and dairy production in Canada where during a 
six month period animals must be provided with stored food and with shelter, 
in comparison with livestock production problems in a climate where animals 
can be grazed the entire year and very little shelter is required. 

The Economic Council of Canada (6) described the unfavourable position 
of this country as compared \ith the United States in “yield technology"?!, 
A great deal of the Canadian deficiency is due to climate. In the United 
States, climatic conditions favour the production of winter wheat on a large 
proportion of its wheat acreage. Winter wheat is normally higher yielding 
than spring wheat, which is virtually the only type of wheat which can be 
grown in Canada. 

There are many similar examples where the climate of Canada is not as 
suitable for high yields of agricultural products as it is in other 

i 
countries which are in direct competition with us on the world market. It 
follows that if Canada is to compete in world markets for the sale of its 
agricultural products, it must maintain an active research program that will 
enable producers to overcome the limitations imposed by climate. 
ec. Ecological Factors Requiring that Agricultural Research be Done in Canada 

A corollary to the above relates to the need for Canadian research in 
agriculture as compared with research in many other industries. Industrial 
research, for example on automotive design and construction, is done effect- 


ively in the United States whore the headquarters of the major automotive 


companies are located. Therefore it stands to reason that most such rescarch 


1 Agriculturists do not agree with the use of the term “yield technology”. 
Our technology may be equal to that in the United States but our "yield 
capability" may be lower, 
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will be done there and can mcet all Canadian needs. It will do no good to 
make comparisons of the amount of R & D done by industry in Canada and the 
United States and, if Canada appears in an inferior situation, to make a big 
outery for further support for industrial research in this country. The 
situation will remain as it is until Canada becomes the headquarters of some 
of the big industrics. 

However, the fact of different climatic and production factors in 
Canada means that agricultural research, and particularly developmental 
research cannot be imported. It is necessary for us to do research on the 
efficacy of pesticides under our conditions, for cxample, because results 
from the U.S. cannot be transferred directly to Canadian conditions in many 
cases. This applies also to the residue situation where climatic factors 
can affect directly the degradation of pesticides on plants or in the soil. 

In other situations the need for Canadian research may be even more 
clear cut. The preduction of new varieties of crops and new breeds of 
animals must be done under the particular climatic conditions where the 
new varieties and breeds are to go into production. The same is true of 
fertilizer practice, insect and weed control, improving the output from the 
animal industry by feeding and management, and to almost all other phases of 
R & D concerned with agricultural production. 

f. Special Situation in Canada Re Seasonal Production and Continuous Demand 
for Food. 

In Canada owing to the long, cold winters, agricultural production is 
seasonal. While animal production is continuous, there are definite seasons 
for major output, and the crops for feed are harvestcd usually once a year. 
Fruit and vegetable crops are decidedly seasonal. These circumstances are 
in sharp contrast to consumer demand which is uniform throughout the year. 
This means that in Canada, for our climate, we need to know the best and most 


economical means of storing farm produce. 
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Thus, Canada has unique needs for research on storage, an activity in 
which we should be specializing, and certainly one which we cannot expect to 
have done for us by other countries. 

g. Agricultural Research Returns Accrue to the Consumer 

The Economic Council of Canada (6) state that ‘With slow growth in 
demand for farm products, prices of farm products have increased much less 
than prices of other goods and services over the past two decades. This has 
meant that the prices of the goods sold by farmers have, on the average, 
increased less rapidly than the prices of goods purchased by farmers. And this 
has meant in turn, that part of the income-generating benefits arising from 
the rapid rate of growth of agricultural productivity have been shifted from 
the farm sector to other sectors of the economy." 

The same report also states, 'The relevance of high productivity gains 
in agriculture is that they are essential in the long run to the achievement 
of increased levels of income. They are therefore a needed, but not necessarily 
adequate condition for improved farm incomes. Thus it is a matter of great 
importance to seek out and evaluate all possible avenues for potential 
further improvements in agricultural productivity, and especially those that 
contribute to gains in net farm income." 

The above statement shows clearly the situation of the farmer in 
relation to what has been termed the "cost-price squeeze", It is emphasized 
further by the figures of Table 2, (page 7) showing the decrease in a 17 year 
period of the farmer's share of the consumer's dollar. 

It is evident that more R & D is required in order to increase farm 
productivity. The results will reflect favourably on the whole economy. 

5. KIND AND SCOPE OF AGRICULTURAL R & D REQUIRED 
a. Problem Orientation 
There is a need in agricultural research for ‘'problem-oriented" or what 


is now reforred to as 'mission-oriented'' research. Since some seem to think 
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that this is a new idea it is worthwhile pointing out that this has been the 
underlying principle in most of the agricultural research done in Canada 

since such work first began in the previous century. A somewhat newer develop~ 
ment, brought about iy whe increasing complexity of solutions to problems, 

has been interdisciplinary research conducted by groups of scientists. But 
even this has been going ou for well over 50 years in Canada. 

Interdisciplinary rescarch can be implemented in numerous ways either 
within single institutions or by cooperative arrangement among institutions. 
An early example of the latter was originated in 1916 when the Federal Depart~ 
ment of Agriculture, the National Research Council, and the Universities 
of Manitoba, Saskatchewan and Alberta brought into being an interdisciplinary 
team of scientists to find a solution to the problem of cereal rusts. That 
team, in the beginning, consisted of about 20 scientists located in research 
institutions from Ottawa to Zdmonton. The efforts of the group were coordin- 
ated by a main committee, and there were three working committees in plant 
breeding, plant pathology, and cereal chemistry. 

The accomplishments of the Canadian research team on rust control are 
well known. Rust damage was climinated from the Prairies and remains to 
this day under practical control, What is probably not so well known is: 

(1) it produced a long series of scientific papers that attracted world- 
wide attention and are quoted as classics in this field; and (2) that the 
Canadian example of team work and cooperation has become widely known and has 
been followed in many other parts of the world, 

The above example illustrates the value of setting up interdisciplin- 
ary teams and obtaining the cooperation of various scientific institutions. 
It illustrates also that where problems transcend provincial boundaries, it 
should be an activity of the Federal Government to initiate the program, 
arrange for coordination, and then supply funds to its oym and other insti- 


tutions. The division of the work according to sub-projects, assigning 
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personnel, assessing costs ctc. can very wcll be lofi to the controlling 
committees and to the scicntific institutions concerned. 

A point that should be clarified with respect to problem-oriented 
research arises from the popular misconception, due in large part to the news 
media, that when such programs come to and end, the scientists become surplus 
but continue doing pointless research, thereby becoming a burden to society. 
This of course can never happen in a progressive society simply because there 
will never be enough scientists to take care of the continuing problems that 
arise. While we do not now have a wheat rust problem we do have a WHEAT 
problem. Continued research is necessary to find other markets and other uses 
for wheat to dispose of surpluses, to predict the kind and quality of wheat 
the world markets will require, and to do further work on wheat drying and 
higher yielding varieties. The original band of scientists that tackled the 
rust problem would in numbers be quite inadequate to solve the variety of 
problems that have arisen since 1916. 

b. Universities - Their Agricultural R & D Requirements 

Universities deserve special consideration in the allocation of funds 
for R&D. They have a very vital role to perform. In addition to provid- 
ing a general education for students, they also have the responsibility for 
training specialists who will eventually carry out the science research that 
the country requires. 

It is fully accepted in the educational field that if a university 
department is to provide first class training for scientists, the teaching 
program should be directed by men who are leaders in their field, 

This they cannot be unless they have time and facilities to do good 
research and can provide adequately for their students. 

It must also be borne in mind that university training must be within 
specific disciplines. We need interdisciplinary tcams on research problems 


but interdisciplinary education is completely impractical. 
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How then do universitics fit into a scheme where a major problem 
requires an interdisciplinary tcam for solution? The first responsibility 
of the university is to provide scientists well-trained in a discipline, 
These may be combined into interdisciplinary teams by institutions not 
affiliated with the universities. On the other hand they may be formed into 
interdisciplinary teams within the university structure. Finally, they may 
be formed into interdisciplinary teams in which more than one institution 
will be involved. The mechanics of organizing the teams will vary but the 
success of the venture will depend to a large extent on the quality of train- 
ing the individual scientist has recieved. 

For example, on the pollution problem we could have bacteriologists 
examining the changes taking place in the bacterial flora of streams and 
lakes and the role of bacteria as a pollutant and as a purifier; chemists 
would determine the extent of contamination by chemicals, and methods of 
elimination; and so forth for many other disciplines. Correlation of the 
results would take place at regular intervals whercin all the data would be 
examined. Obviously in this procedure the universities would become in» 
volved in the sub-projects best suited to their individual specialties which 
in turn would fit into the requirements necessary to reach the cite goal. 

The AIC believes that increased allocation of funds to universities 
is necessary, particularily in view of the increasing burden of specialist 
training which is required. 


c. The Place of Federal Research Institutions 


As early as 1886, when the Canadian Government passed the Experimental 
Farms and Stations Act, it was recognized that the agricultural industry 
is made up of a large number of individual farmers and that it would not be 
possible for the industry to do its own research. Therefore, by means of 
that Act and others which followed, the government set up organizations to 


do agricultural research related to various Canadian needs including the 
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health of animals and economics. 

It seoms logical to continue the programs that have been set up and 
to maintain a healthy growth and development of the entire research organ= 
ization. It is not necessary to recount here the achievements and the 
economic benefits that have resulted, since that has been adequately covered 
in the submission of the Canada Department of Agriculture of November 216 
1968 (2). 

It has been stated carlier that university participation in agricultural 
rescarch and development should be enlarged. However, it must be made clear 
that the AIC believes we must increase support for the universities, and 
NOT re-allocate an already fixed expenditure, 

We would stress in fact that there are major advantages to continuing 
to conduct agricultural research in Federal Government institutions. 

These are: 

(1) Freedom to engage in projects of a national character. 

(2) Stability of support when economic conditions are in stress. 

(3) Control over a wide range of disciplines which cnables the department 
to form fully staffed research teams. 

(4) Full time application of scientists to R & D. 

(5) Facility for setting up highly specialized institutions which can 

Serve as centers for research affecting the industry as a whole, and 

Serve as training centers for specialists. 

For these reasons we are not sympathetic to a government policy which 
uses the research budget as a buffer when it fecls that spending should be 
restricted. It is remarkable that in this era of recognition of the valuc 
of scientific activity in economic and social progress, that research 
activity in agriculture, both federal and university, is being starved by a 
policy which does not allow for normal expansion due to increased costs aris- 


ing from the complexity of modern research and from inflation. 
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d. Agricultural Economics 


llany of the major problems with which Canadian agriculture has to 
grapple are those requiring the skills of social scientists. These areas 
range from farm management, production economics, and financial analysis, 
to agricultural policy, land economics, natural resource development, price 
analysis, marketing and international trade. While the people of under- 
developed nations often have difficulty in meeting their food requirements, 
better-off nations are desperately searching for markets for their agricult- 
ural produce and better incomes for their farm people. There is much evidence 
that the bencfits of progress in agricultural technology have been borne 
most unequally within Canada's agriculture, but resources have not been 
invested to determine who they are and how the distribution has been made 
among various parts of the industry. 

Public policy operates in a vacuum when it does not have good inform- 
ation. Without competent and up-to-date appraisal of the performance of the 
economy and the performance of public policy, there is little basis for 
better policy for the future, Only recently has an organization, the Agri- 
cultural Economics Research Council of Canada, been set up to do work and 
coordinate efforts in the area of public and private policy for agriculture, 
and it is both undermanned and under=financed. The exploitation of our 
competitive advantages in a varicty of agricultural commodities require that 
we be aware of where these competitive advantages lic, become familiar with 
the potentials and markets, and knowledgeable about economic conditions both 
at home and abroad. Farmers and associated agri-business people need good 
research and up-to-date information on new sources of technviogy, new ways 
of doing things and the best way of organizing firms to exploit market 
potentials. 

New areas of research, study, and investigation are opening up in which 


agricultural economists are making contributions. These range from such 
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areas as transportation, which is vitally important to Canada's farmers 

and accounts for roughly one-third of our national effort, to pollution, 

an emerging problem particularly important to farmers because of their grov- 
ing use of fertilizers, pesticides, feed additives and other modern inputs. 
Both the immediate costs and benefits and the longer-term effects of these 
unique inputs are only beginning to be Subject to the necessary scrutiny by 
social scientists. 

In the face of these growing problems, relatively little emphasis has 
been placed on research in agricultural economics. A recent estimate is 
that seven percent of the researchers in agriculture are in agricultural 
economics and that in Canada we spend about one percent of our agricultural 
research dollars on marketing, distribution, and international trade as 
compared with < U.S. figure of almost 10 percent. (8) In a nation which 
in 1963-65 exported 43 percent of its agricultural produce, Parker (8) 
estimates that we devote about three man years of research to international 
trade and agricultural policy. 

In addition to the need “or app-aising the costs and benefits of 
alternative private and public policies, there is a need to better direct 
research efforts thougi appraircing the costs and benefits from actual and 
projected research prosrams. [Examples are casy to find of projects not 
undertaken, perhaps because their potential benefits have not been assessed 
rather than because those benefits are small. These include research pro- 
jects which would be carricd on by researchers in technical agricultural 
or non-agricultural disciplines, ranging from engineering to plant breeding. 
While the development of techniques for analysing the costs and benefits of 
research programs is an involved one, new techniques are being developed and 
they are being found through social science research. The wider applications 
of these techniques and tho development of new and better appraisal systems 


for research and development projects can make major contributions to a 
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healthier agriculture and a better world. 
e. Agricultural Engineering 

The economy of Canada seems to have developed towards creeping inflation 
arising at least in part from the continuing demands of organized labor for 
higher and higher wages. It would seem that there will be a definite trend 
on the farms towards more and more mechanization. This must be the policy 
if Canadian farm products are to remain in competition on the world food 
markets. Farmers should be given more support in their efforts to reduce 
labor requirements by an active program of agricultural engineering research. 
At present the total Canadian cffort in this area is lamentably deficient. 

There are many ways in which agricultural engincering research would be 
able to bring about economics in farm production. Some of these are: 
(1) Material Handling 

This would involve the complete cycle of movement, from field to storage 
to the feeding lot, or from ficld directly to market. It includes not only 
the machinery for handling but also methods of processing to make the 
materials more easily handled. 
(2) Harvesting 

The handling of grain has reached a high degree of perfection but this 
is not true of hay, root crops, potatoes, tomatoes, fruit and many other 
horticultural crops. Much could te done in these areas. 
(3) Feeding and Handling of Livestock 

In chicken broiler plants, mechanical methods of feeding and cleaning 
have become highly sophisticated and have resulted in a lowering of the cost 
of poultry meat to the consumer. Energetic research should bring about a 
somewhat similar situation in the feeding and handling of pigs. Similarly, 
in the feeding and handling of dairy cattle and beef, a great deal more work 


should be done in reducing labor input. 
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(4) Farm Buildings 

There is a need for concentrated work on prefabrication and design 
with a view to reducing costs and labor in the carc of animals. 
f. The Need for a Coordinating Body 

Keeping in mind that Canada's agricultural problems vary from 
regional to national, it tollows that science policy must be such as to 
Support a wide variety of activities. However, the dominant need is for 
the solution of problems of broad scope. We should have for example, a 
national effort dealing with FORAGE, meaning the production of food for 
livestock with reference to localized soil and climatic conditions, of the 
best quality and at a low cnough cost to keep meat prices to a minimum, and 
to maintain profits for the livestock industry. 

It is obvious that a FORAGE project must be interdisciplinary. 

It must involve plant breeders, soil scientists, biochemists, plant path- 
ologists, ccologists, livestock geneticists, animal nutritionists, veterin- 
arians, economists, and experts in farm management. To make progress, there 
must be a coordinating agency to obtain agreement from and to bring to- 
gether the various rescarch institutions concerned and to set up an overall 
committee which will decide on partitioning of the work and synthesizing the 
results in summary reports. 

We already have in agriculture such a body which could take on the 
required functions with very little extra effort provided that the necessary 
funds are forthcoming and authority given. This is the Canadian Agricultural 
Services Coordinating Committce (CASCC). We recommend that this body be re- 
named the Agricultural Council on R & D, Extension, and Service (ACRES), and 
that it have broad responsibilities for coordinating, guiding, and financing 
agricultural research in Canada. 

The principal function of ACRES would be to consult with professiotal 


agriculturists, farmers, representatives of business and industry, economists, 
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and scientists, to arrive at priorities for projects, which would presumably 
be national or regional in scope. It would also deal with the distribution 
of funds for R & D to universities, provincial governments, or industry, 
keeping in mind the specific needs of universities in their role of training 
professional agriculturists. 

The functions of ACRES should logically be expanded to include coordin- 
ation with other bodies such as the National Research Council, and government 
departments involved in R & D activities, with a view to initiating studies 
on such problems as pollution, water resources and forest and wild life 
conservation where it is urgent that progress be made in halting conditions 
that are rapidly bringing about a worsening situation. It follows of course 
that in entering into research fields of this type there would be a very 
active interest from the standpoint of agriculture, 

Pollution, for example, involves the use by farmers of fertilizers, 
insecticides and herbicides. The continued use of these substances is vital 
to farming and to the food supplies of the world. There must be extensive 
studies made of the actual effect of poisonous substances on wild and human 
life. Industries should be pressed to do more rescarch on the development 
of less harmful substances and methods of controlling the use of poisonous 
substances, Since so many activities of society impinge on the pollution 
problem, it is difficult to imagine satisfactory progress being made without 
a nation-wide coordinated effort. 


g- Provision and Allocation of Funds 


Much work has been done on determining the expenditures on science 
by various countries and correlating this with the state of the economy. The 
only real conclusion from these studies is that "science pays". As to how 
much it pays for a given cxpenditure no one can say. Also, the benefits 
arising from scientific cffort in various ficlds is a very indefinite figure. 


This is due in large part to the very nature of scientific research. We can 
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be definite about whether or not science can find a solution to the pollution 
problem, but it is impossible to say how much it will cost and what time 
will be required. 

Agriculture is inclined to take a very broad view of the cost factor 
in science policy. We are well aware that certain projects have paid back 
to the economy many times the cost of the research, and that others, very 
much in the minority, have not paid as well. We conclude therefore, that 
there is no reasonable estimate of the proportion of the Gross National Product 
for any one country that should be spent on science. Also, there is no 
magic formula to enable administrators or politicians to arrive at a figure 
as to how much or how little should be spent on a particular project. The 
most rational policy that we can recommend is that priorities be established 
based on the needs of Canadian society, and that once we ombark on the 
solution of a specific problem adequate funds be provided to ensure a clear 
cut and rapid solution. 

Agriculture is particularly sensitive to the tendency of many interests 
to neglect the importance of the application of science to the industries 
dependent on our renewable resources. For example, in Report No. 4 of 
the Science Council of Canada, reference to agriculture is almost absent, 
although it states on page 30, “liajor national programs of scientific 
research and technological development could provide a powerful stimulus 
to industrial innovation, not only of new products and processes but also 
new types of industry and new forms of industrial organization. This has 
been amply demonstrated both by defence and space programs in the United States, 
and by past Canadian programs of geological survey, railroad building, agri- 
cultural research, and atomic energy." 

A further example is scen in the program of a conference announced for 
February 208 to March 2, 1969, under the auspices of the Canadian Institute on 


Public Affairs anc the Canadian Broadcasting Corporation, on a so-called 
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science policy for Canada, in which the subjects listed for study are space 
research, water resources, transportation and urban development, computer 
applications, and scientific aid to developing countrics. These subjects 
are apparently selected on the ground of the frequency of occurrence in the 
news media rather than on the basis of building a sound economy and a 
contented society. It exomplifics the ignorance of many groups of the 
fundamental importance of food to our existence anc how efficient food 
production affects our economy. 

The AIC wishes to draw attention to the exceedingly rapid progress 
that has been made in recent years in the efficiency of agricultural 
production which has come about to a very large extent through the application 
of scientific methods, No other industry in Canada approaches this increase 
in efficiency. Basically, the development of all other industries depend 
on an efficient agriculture which reduces the cost to the consumer for his 
food budget and enables him to operate efficiently by supplying him with food 
of high quality. In addition it frees laborers from the food production 
process to engage in productivity in other segments of society. This 
contribtuion does not appear to be consistent with no mention in a confer- 
ence to discuss a science policy for Canada. 

In a consideration of R & D expenditure in various sectors of the 
economy it is essential to be informed of the special position of agriculture. 
With respect to the GNP of agriculture for example it must be understood that 
a considerable proportion of thc production is exportable and contributes 
therefore to maintaining a favourable foreign exchange position. It must 
also be understood that in many foreign countries agriculture is heavily 
subsidized so that Canada, to remain in the export market, must make cyecry 
effert to increase production efficiency. 


Furthermore in assessing the value of agricultural R & D we have to 
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bear in mind its effect not only on agricultural production but on food 
manufacture and distribution which with agriculture makes up a very large 
portion of the Canadian economy. 

There are other benefits from agricultural research that often are not 
recognized, for oxample, the effect on food quality, animal diseases, and 
pesticides that are intima-cly involved in human health. There is also the 
well knowm fact that our research makes a considerable contribution to the 
economy of under-developed countries. 

Taking all factors into consideration the conclusion is that the allot- 
ment of funds to agricultural R & D in proportion to its GNP would justify 
considerable expansion. Certainly comparisons with other sectors must be | 
examined very carefully before coming to conclusions. 

In the allocation of funds special mention should be made of the 
universities. CASCC (or ACRES) has the responsibility of outlining major 
priorities for R&D. The universities are fully represented and able to 
make known their requirements and the fields of specialization in which 
they are best equipped to operate. We would hope therefore that it would 
be possible to simplify considerably the procedures for providing funds. 

Once a university faculty has established a reputation for excellence 
in a given field, it seems redundant for it to continue to operate on a 
grants system where there is a Separate grant for each project with cach 
subject to a continuing review. Science administrators in university and 
federal institutions are being overburdened with red tape involved in a so- 
called control of funds for scientific work. As a consequence, a great deal 
of research time is being sacrificed to Paper work. 

Tt would seem logical, as the general pattern of R & D is worked out 
and priorities established, to provide university faculties with permanent 
positions to be used by post-graduate students. Also, permanent positions for 
summer students and for full time technicians could be established. In 


addition to this, the faculty would receive an annual appropriation for 
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equipment and supplics provided in cash so that unspent portions could be 
carried over to another ycar. There should be no question of any federal 
authority having to authorize the detail of spending. Expensive items of 
equipment vould have to be purchased by the university through annual savings 
from the cash grant. 

h. Support of R & D Through Science Publications 

Concern for this problem stems from the situation in which the 
Agricultural Institute of Canada finds itself in the publication of its three 
scientific journals: The Canadian Journals of Animal Science, Plant Science, 
and Soil Science. The AIC has for many years supported scientific agriculture 
through sponsorship of the above journals. Since 1964, it has been necessary 
to impose a page charge for the financial support of the journals. This 
started at $36 per page but was reduced in 1968 to $25. 

Studies have been mado recently of the AIC journals and their effect- 
iveness in portraying the quantity and quality of Canadian agricultural 
research. These studies indicate a lack of growth commensurate with the 
current increase in scientific activity, especially in contributions from 
university sources. We belicve that this is due chicfly to the page charge. 
While page charges are becoming widely accepted, only a small peated eye of 
those journals that are alternatives to the three AIC journals have page 
charges. Thus, university personnel in particular may be reluctant to publish 
in the AIC journals when it involves the use of grant funds which could be 
devoted to other purposes. 

The AIC wishes to contrast its situation with that which exists in the 
publication of scicntific journals by the National Research Council. On 
comparing the subscription rates of the NRC journals with those of others 
as well as the complete frecdom from page charges, one is forced to conclude 


that there is a marked inequality in Canada in the financial support of 
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different scientific publications. 


We consider this a problem of Major importance to the Canadian 


scientific community and submit that it requires careful re-examination 


with a view to the development of a uniform policy of support for Canada's 


scientific publications. 
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Those presenting brief of the Agricultural Institute of Canada to the Special 


Committee of the Senate on Science Policy. 


1. 


R 


Everett Biggs, vresident 


Deputy Minister 

Ontario Department of Agriculture and Food 
Parliament Buildings 

Toronto, Ontario. 


J.E.R. Greenshiclds, President-elect 


Director, 

Canada Agriculture Research Station 
University Sub Post Office 
Saskatoon, Saskatchewan 


C. H. Goulden, Chairman of brief committec 


10 Kitimat Cr., 
Ottawa, Ontario 


(Retired - formerly Assistant Deputy Minister,Research Director, 
Canada Department of Agriculture,) 
Ottawa, Ontario 


H. A. Steppler, Past President 


Professor and Chairman, 
Department of Agronomy, 
Macdonald College, 
Montreal 800, Quebec. 


W. D. Morrison, 


Director of Nutrition and Research 

Master Feeds, Division of Maple Leaf Hills Ltd. 
P, O. Box 370, Station A, 

Toronto, Ontario. 


W. E. Henderson, General Manager 
Agricultural Institute of Canada 


Suite 907, 151 Slater Street 
Ottawa 4, Ontario 
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The Honourable MAURICE LAMONTAGNE, Chairman 
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No. 62 


THURSDAY, JUNE 12th, 1969 


WITNESSES: 


The Arctic Institute of North America: Professor Trevor Lloyd, Chairman of the 


Board of Governors, Dr. P. D. McTaggart-Cowan, Governor, Dr. M. J. Dunbar, 
Professor, McGill University, Brigadier H. W. Love, Executive Director, Miss 
Moira Dunbar, Governor; Mining Association of Canada: Mr. J. L. Bonus, 
Managing Director, Dr. W. R. Horn, Research Co-ordinator, Dr. W. H. Gauvin, 
Research Manager, Noranda Mines Ltd., Mr. A. R. Pasieka, Chief Mines Re- 
search Engineer, Falconbridge Nickle Mines Limited; The Canadian Council 
on Urban and Regional Research: Mr. Jean-Marie Martin, Chairman, Mr. ‘Alan 
Armstrong, Executive Officer, Mr. Eric Beecroft, Past Chairman, Mr. William 
Teron, Member of the Board. 


APPENDICES: 


136—Brief submitted by the Arctic Institute of North America 

137—Brief submitted by the Mining Association of Canada 

138—Brief submitted by The Canadian Council on Urban and Regional Research 
20648—1 


MEMBERS OF THE SPECIAL COMMITTEE 
ON 
SCIENCE POLICY 


The Honourable Maurice Lamontagne, Chairman 
The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Aird Grosart Nichol 

Belisle Haig O’Leary (Carleton) 
Blois Hays Phillips (Prince) 
Bourget Kinnear Robichaud 
Cameron Lamontagne Sullivan 

Carter Lang Thompson 
Desruisseaux Leonard Yuzyk 

Giguére McGrand 


Patrick J. Savoie, 
Clerk of the ,Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday, Sep- 
tember 17th, 1968: 

“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 

That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countries and of the re- 
quirements of the new scientific age and, without restricting the gener- 
ality of the foregoing, to inquire into and report upon the following: 


(a) recent trends in research and development expenditures in 
Canada as compared with those in other industrialized countries; 


(b) research and development activities carried out by the 
Federal Government in the fields of physical, life and human sci- 
ences; 


(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 


(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the purpose 
of the inquiry; 


That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print such 
papers and evidence from day to day as may be ordered by the Com- 
mittee, to sit during sittings and adjournments of the Senate, and to 
adjourn from place to place; 


That the papers and evidence received and taken on the subject in 
the preceding session be referred to the Committee; and 
That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays,’ Kin- 
near, Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phil- 
lips (Prince), Sullivan, Thompson and Yuzyk. 


After debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 
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Extract from the Minutes of the Proceedings of the Senate, Thursday, Sep- 
tember 19th, 1968: 


“With leave of the Senate, 
The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 


That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” 


Extract from the Minutes of the Proceedings of the Senate, Wednesday, 
February 5th, 1969: 

With leave of the Senate, 

The Honourable Senator McDonald moved, seconded by the Honour- 
able Senator Macdonald (Cape Breton): 

That the names of the Honourable Senators Blois, Carter, Giguére, 
Haig, McGrand and Nichol be added to the list of Senators serving on 
the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative. 


ROBERT FORTIER, 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


THURSDAY, June 12, 1969. 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 8.00 p.m. 


Present: The Honourable Senators Lamontagne (Chairman), Cameron, 
Carter, Grosart, Haig, Phillips (Prince), Robichaud and Yuzyk—8. 


In attendance: Philip Pocock, Director of Research, (Physical Science). 
The following witnesses were heard: 


THE ARCTIC INSTITUTE OF NORTH AMERICA 


Professor Trevor Lloyd, 

Chairman of the Board of Governors. 

Dr. P. D. McTaggart-Cowan, Governor. 

Dr. M. J. Dunbar, Professor, McGill University. 
Brigadier H. W. Love, Executive Director. 

Miss Moira Dunbar, Governor. 


MINING ASSOCIATION OF CANADA 


Mr. J. L. Bonus, Managing Director. 
Dr. W. R. Horn, Research Co-ordinator. 
Dr. W. H. Gauvin, Research Manager, 
Noranda Mines Ltd. 


Mr. A. R. Pasieka, Chief Mine Research Engineer, 
Falconbridge Nickel Mines Limited. 


THE CANADIAN COUNCIL ON URBAN AND REGIONAL RESEARCH 


Mr. Jean-Marie Martin, Chairman. 

Mr. Alan Armstrong, Executive Officer. 
Mr. Eric Beecroft, Past Chairman. 

Mr. William Teron, Member of the Board. 


(A curriculum vitae of each witness follows these Minutes) 


The Canadian Council on Urban and Regional Research submitted five 
documents which the Committee retained as Exhibits: 


A) 1968 Annual Report 


B) A Survey of Spending on Urban-Regional Research by Selected 
Public Bodies in Canada in 1965-1966 


C) Canadian University Units with Special Interest in Urban Affairs 


D) Report of Special Research Programming Committee as adopted 
by Directors, quoted from 1967 Annual Report 
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E) The Uses of Urban Research 


The following are printed as Appendices: 
No. 136—Brief submitted by the Arctic Institute of North America 
No. 137—Brief submitted by the Mining Association of Canada 
No. 138—Brief submitted by The Canadian Council on Urban and 
Regional Research 


At 10.55 p.m. the Committee adjourned to the call of the Chairman. 


ATTEST: 
Patrick J. Savoie, 
Clerk of the Committee. 
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CURRICULUM VITAE 


Armstrong, Alan: Born Toronto 1916. Studied at Toronto and New York 
Universities. Member, Town Planning Institute of Canada. Was Executive Di- 
rector of the Community Planning Association of Canada (1946-52) and served 
in the Public Housing Division and as Adviser on Community Planning to Cen- 
tral Mortgage and Housing Corporation (1953-60). He was Secretary of the 
Committee of Inquiry into the Residential Environment, set up by the Royal 
Architectural Institute of Canada, 1959-60. He was first Director of the Institute 
for Community Planning, University of Science and Technology, Kumasi, 
Ghana (1961-62); and since 1963 has been Executive Officer, Canadian Council 
on Urban and Regional Research. Adviser to Canadian delegations Washington, 
Paris and Stockholm on environmental research (1965-68). 


Beecroft, Eric: Born in Toronto on September 7, 1903. Graduate of the Uni- 
versity of Toronto in political economy with B.A. and M.A. degrees; received 
his Ph.D. degree in economics from Yale University. At Yale he spent two years 
as Cowles Fellow in Government and was professor of Government at the 
University of California for several years before the war. For 14 years, 1941-54, 
Mr. Beecroft was engaged in international service. Throughout the war he was 
with the United States Government, serving from 1943 to 1945 in charge of 
U.S. war supply activities in India. From 1945 to 1947 he was Special Assistant 
to the Secretary of the Interior of the United States, Hon. Harold Ickes. He was 
a loan officer of the World Bank (the International Bank for Reconstruction 
and Development) for the seven-year period, 1947-54, serving the bank mainly 
in its relations with India, Ceylon, Pakistan, the Philippines and other countries 
in Asia and the Middle East. Mr. Beecroft was National Director of the Com- 
munity Planning Association of Canada for six years in the period 1954-60 
and was editor of the Community Planning Review and other CPAC publica- 
tions. In the period 1960-65 Mr. Beecroft was the Ottawa representative for 
the Canadian Federation of Mayors and Municipalities. In 1965 Mr. Beecroft 
was appointed professor of political science at the University of Western Ontario 
and is Director of Urban and Regional Development Studies, Faculty of Grad- 
uate Studies at U.W.O. Mr. Beecroft was a founding Member of the Canadian 
Council on Urban and Regional Research; served as Vice-Chairman 1962-65 
and as Chairman 1966-69; member of the Council’s Board of Directors 1969-. 


Bonus, John Leopold: Born: Mons (Belgium). Education: Royal Athenaeum, 
Belgium (Humanities-Classics). King’s College, London University. Business: 
1932-1940. Partner in family business in Brussels, Belgium (footwear manufac- 
turing). Also started own import-export business (leather and hides), covering 
Benelux countries. War Service: 1941-1945: Joined British Army (Royal Artil- 
lery) in the ranks. Commissioned in RA in 1942. After series of regimental 
duties, transferred in 1943 (as Staff Captain) to GHQ Home Forces. In early 
1944 transferred (as Staff Major) to Headquarters of Marshal B. L. Montgomery 
(21 Army Group). Participated in Normandy landings and campaign through 
France, Belgium, Holland and Germany. Post-war Career: Demobilized in 1945 
at request of British Board of Trade and Federation of British Industries to 
take over duties of Secretary-General of the British Chamber of Commerce 
in Belgium and representative in that country of the FBI. In 1951 came to 
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Canada at request of FBI to represent them and manage the Canadian Asso- 
ciation of British Manufacturers and Agencies (CABMA), later re-named The 
British Canadian Trade Association (BCTA). As General Manager of the BCTA, 
with offices in Toronto, Montreal and Vancouver, was concerned with the ini- 
tiation and development of all aspects of British trade promotion in Canada, 
working in close co-operation with the offices of the British High Commission 
in Canada. Assumed present duties as Managing Director of The Mining Asso- 
ciation of Canada in February 1968. 


Dunbar, Moira: Defence Research Board, Defence Research Telecommuni- 
cations Establishment; Governor, AINA. Geography/glaciology. 


Dunbar, Dr. M. J.: B.A. M.A. Ph.D. McGill University. Guggenheim Fellow- 
ship, 1952-53; Bruce Medal for Polar Exploration, Royal Society of Edinburgh, 
1950; Canadian Acting Consul to Greenland, 1941-44, 1945-46; Governor, AINA; 
Chairman, Marine Sciences Centre, McGill University. Oceanography and 
marine biology. 


Gauvin, William Henry: Born: Paris, France, March 30, 1913. Education: 
Early schooling in Paris, Brussels, London. B.Eng. (Chem. Eng.), McGill Uni- 
versity (1941); M.Eng. (Chem. Eng.), McGill University (1942); Ph.D. (Phy- 
sical Chemistry), McGill University (1945); P.Eng. (Quebec); D.Eng. (H.C.), 
Waterloo University (1967). Career: Lecturer, Department of Chemical Engin- 
eering, McGill University (1942-44); Plant Superintendent, F. W. Horner Ltd., 
Montreal (1944-46); Associate Professor, Department of Chemical Engineering, 
McGill University (1947-62); Consultant to Pulp and Paper Research Institute 
of Canada, Montreal (1951-57); Head, Chemical Engineering Division, Pulp 
and Paper Research Institute of Canada (1957-62); Research Manager, Noran- 
da Research Centre (Sept. 1961 to date); Research Associate, Department of 
Chemical Engineering, McGill University in charge of doctoral research theses 
(1961 to date). Professional Societies: Member of: Chemical Institute of Can- 
ada; Canadian Society of Chemical Engineering; Engineering Institute of Can- 
ada; American Institute of Chemical Engineers (U.S.A.); Technical Section, 
Canadian Pulp & Paper Association; American Society for Engineering Educa- 
tion (U.S.A.); Corporation of Engineers of Quebec; Canadian Institute of Min- 
ing and Metallurgy; American Institute of Mining & Metallurgical Engineers 
(U.S.A.); Canadian Research Management Association; Industrial Research 
Institute (U.S.A.); Institution of Chemical Engineers (England); British Non- 
Ferrous Metals Research Association; Technical Association of the Pulp and 
Paper Industry (U.S.A.); Dechma (Germany); Sigma Xi, La Société de Chimie 
Industrielle (France); Society of Chemical Industry (England). Activities: 
Member of Council of National Research Council (1964 to date); Member of 
Science Council of Canada (1961- to date); President, Canadian Society for 
Chemical Engineering (1966-67); Conference Chairman, Tripartite Conference 
of Chemical Engineers 1968 (I.Chem.E., A.I.Ch.E., C.S.Ch.E.); Member of 
Board of Directors of Weizmann Institute of Science (1966 to date); Member 
of Board of Directors of Canadian Organization for Joint Research (1966 to 
date); Member of Research & Development Planning Council of the American 
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Management Association (1968 to date). Awards: Fellow of Chemical Institute 
of Canada; Fellow of Royal Society of Canada; Recipient of I. H. Weldon 
Medal for 1958, awarded by Canadian Pulp and Paper Association; Recipient 
of Chemical Institute of Canada Awards for 1960 and 1961 for best papers 
published in Can. J. of Chemical Engineering; Recipient of R. S. Jane Mem- 
orial Lecture Award for 1963, awarded by Chemical Institute of Canada for 
contributions to chemical engineering; Recipient in 1964 of Senior Moulton 
Medal awarded by the Institution of Chemical Engineers of Great Britain; 
Recipient of Medal of Chemical Institute of Canada for 1966; Recipient of 
Médaille Archambault, ACFAS (1966); Doctor of Engineering (honoris causa), 
University of Waterloo (1967); Membre d’Honneur de la Société de Chimie 
Industrielle de France (1968); Recipient of Canadian Society for Chemical 
Engineering Award in 1968. Publications: Over 100 paper in the field of elec- 
trochemistry, high-temperature heat and mass transfer, fluid mechanics and 
particle dynamics. Sixteen patents in high-temperature chemical processing. 
Clubs: Royal St. Lawrence Yacht Club, Faculty Club of McGill University; 
University Club of Montreal. Montreal Board of Trade. Recreation: Tennis, 
fencing, sailing, chess, music. 


Love, H. W.: O.B.E., C.D., B.Sc. Commander, Northwest Highway System, 
1951-55; Deputy QM General for Equipment Engineering, 1957-61; Director, 
General Plans and Operations, Army HQ, Ottawa, 1961-64; Director, Montreal 
Office, AINA, 1965-67; Executive Director, AINA, 1968-. 


Horn, Wallace Randolph, B.A., M.A., Ph.D., F.C.L.C.: Dr. Horn was born in 
Toronto, Ont. He attended Queen’s University, Kingston, Ont., where he re- 
ceived a B.A. degree in Chemistry, Mineralogy and Geology in 1933, and an 
M.A. in Chemistry in 1934. His Ph.D. in Physical Chemistry was obtained from 
McGill University in 1936. The following year he joined Eldorado Gold Mines 
Ltd., (later Eldorado Mining & Refining Ltd.) at its radium and uranium ex- 
traction plant at Port Hope. Here he held various posts in both research and 
production. As Chief Chemist and Manager of Research he was to a large 
extent responsible for the technical innovations which produced, early in 1942, 
the first contract shipments of Canadian uranium oxide to United States nuclear 
processing. In 1943 he transferred to International Rare Metals Refinery, Inc., 
New York, N.Y. (Canadian Radium & Uranium Corp.). Dr. Horn successfully 
developed the first large scale method for the separation of polonium. He re- 
turned to Canada in 1948 to become Director of Research, Dominion Tar and 
Chemical Co. Ltd., (later Domtar Ltd.), a post he held until 1961. This was 
followed by a period during which Dr. Horn acted as Special Consultant on 
coal tar and coal tar chemicals to the Mines Branch, Department of Mines and 
Technical Surveys, Ottawa. In 1964 he accepted the newly created post of Re- 
search Co-ordinator, The Mining Association of Canada, Toronto, Ont. Dr. 
Horn was made a Fellow of the Chemical Institute of Canada in 1950. He has 
been Member and Chairman for Chemistry, Engineering Advisory Council of 
Queen’s University. In 1968 he was appointed to the National Advisory Com- 
mittee on Mining and Metallurgical Research. During the past several years 
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he has been especially interested in industrial wastes abatement and control 
and has been active within numerous bodies. He is a Member of the Canadian 
Institute of Mining and Metallurgy. The American Institute of Mining, Metal- 
lurgical & Petroleum Engineers, The Chemical Institute of Canada, The Amer- 
ican Chemical Society, The Air Pollution Control Association. Within the 
Mining Association of Canada, Dr. Horn’s interests are notably oriented towards 
increasing the awareness of the mining industry to mining research and new 
technological developments; improving communication between the industry 
and public research agencies; the establishment of organized, collective liaison 
between the industry and the suppliers of equipment and materials; the promo- 
tion of industrial wastes management. Numerous other activities are generally 
directed towards the increased involvement of the mining industry with the 
scientific community, and with technological progress in mining and in other 
relevant fields. 


Lloyd, Trevor: Ph.D., 1940; D.Sc., 1949. Dartmouth College, Hanover, 1942- 
59: Consul for Canada in Greenland, 1944-45: Chief, Geography Bureau, Gov- 
ernment of Canada, 1947-48; Governor, Institute of Current World Affairs; 
Governor, AINA; Chairman, Geography Department, McGill University, 1962- 
1966. Human geography. Specialist in northern lands, including Scandinavia 
and Siberia. 


Martin, Jean-Marie: Born in La Malbaie, Charlevoix County, July 18, 1912. 
Degrees from Laval University (B.A.), University of Montreal (L.S.A.) and 
Cornell University (M.A., economics). Mr. Martin served on the Wartime 
Prices and Trade Board as Assistant General Director (1944), then as General 
Director (1945-47). He was Director of the Economics Department and profes- 
sor in the Faculty of Social Sciences of Laval (1947-51) and at the same time 
Director of the Research Centre of the Faculty. From 1951 to 1955 he was 
Director of the Public Relations Branch of Laval University, then from 1955-61, 
Dean of the Faculty of Social Sciences. General Director of higher education 
in Quebec with the Department of Youth (1961-64), he became Chairman of 
the Superior Council of Education in 1964 until the end of his term of office 
in August 1968. Since then, he has been full professor in the Economics Depart- 
ment, Faculty of Social Sciences of Laval University, as well as member of the 
board of the Laval School of Social Service. 


Mr. Martin is Chairman of the Commission on Housing in Quebec and 
Special Advisor for the National Capital Commission in its study on the urban 
renewal of Hull; he is a member of a Central Mortgage and Housing Corporation 
commission dealing with low-cost housing programmes and rental rates and 
advisor to a committee established by the Ontario Housing Association for the 
study of the problem of housing in Canada (publication: Good Housing for 
Canadians). He has a seat in the Board of Governors of the Canadian Welfare 
Council and in the task force on social security policy in Canada; in 1964 he 
was Canadian delegate to the Commonwealth Education Conference held in 
Ottawa. 
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Chairman of the Canadian Council on Urban and Regional Research since 
April 1969, Mr. Martin is a founding member of the Council; he has been a 
Director since 1962, Vice-Chairman for two years and Chairman of the research 
advisory committee of this Council; he is a member of the Board of Directors 
and Executive of the Institute of Public Administration of Canada and Chair- 
man of the Research Committee of this organization. He is also a member of 
the committee for the national conference on housing, of the task force on 
national welfare policy and sits on the special committees of the Association 
of Universities and Colleges of Canada. He is a member of the Association of 
French-Language Economists and the Association des professeurs de carriére 
of Laval University. He participated in the writing of Changing Patterns of 
Higher Education in Canada (University of Toronto Press, Robin S., Harris, 
editor); he is the author of several works including L’Assistance publique et 


les municipalités du Québec and Les problémes économiques et sociaux du Bas 
St-Laurent. 


McTaggart-Cowan, P.D.: M.B.E. B.A., University of British Columbia ; Rhodes 
Scholar, Oxford University, 1936. D.Sc. Chief Meteorological Officer, R.A.F. 
Ferry Command, 1942-45; Director, Meteorological Service of Canada, 1959-64; 
President, Simon Fraser University, 1963-68; 1969. Executive Director, Science 
Council of Canada; Governor, AINA. Polar meteorology and navigation. 


Pasieka, A.R.: received his elementary school education in Flin Flon. After 
serving with the R.C.N.V.R. he returned to Flin Flon late in 1945 and com- 
pleted his secondary school education and started a university education at the 
University of Manitoba. After several years mining with Midwest Diamond 
Drilling Company Limited and Hudson Bay Mining & Smelting Company, he 
returned to the University of Ottawa, graduating in 1952 with a B.Sc. degree 
in mathematics and physics. He then continued his mining career in Eastern 
Canada at International Nickel Company, Sudbury, Ontario. A. R. Pasieka 
joined Falconbridge Nickel Mines Limited, at Falconbridge, in June 1955 where 
he has served in various production and technical capacities. Mining research 
has been one of his chief interests for the past ten years. In 1965 he was trans- 
ferred to Toronto and appointed Chief Mine Research Engineer for the Com- 
pany. He is presently Chief Mining Engineer for the Falconbridge group of 
companies. This assignment also includes the mining research activities of the 
Company. Other activities include: Member—C.I.M.M. Executive Member— 
Canadian Advisory Committee on Rock Mechanics Research. Ground Control 
Committee—Ontario Mining Association. Member of Mining Sub Committee of 
N.A. Committee on Mining & Metallurgical Research. 


Teron, William: Born in Gardenton, Manitoba 1932. President of William 
Teron Limited, a design oriented, construction and development organization; 
prime current activity: the total design and development of “Kanata”, a new 
town for 60,000 people to the west of Ottawa which is a 20 year, 300 million 
dollar venture. Mr. Teron is Vice-President and Director of Canadian Inter- 
urban Properties and Vice-President of Talisman Hotels Ltd. He is a member 
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of the Board of Governors of Carleton University and Chairman of the Build- 
ing Committee. Mr. Teron is a Director of the Canadian Council on Urban and 
Regional Research. He is a member of the Canadian Housing Design Council 
and of the Committee on Urban Development of the Science Council of Canada. 
Mr. Teron is a Director of the Queensway-Carleton Hospital Board, the Ottawa 
Football Club and is President of the Edelweiss Ski Club. Mr. Teron is a 
Trustee of the National Arts Centre and is a member of the Executive Com- 
mittee; he is President of the National Capital Arts Alliance and is Associate 
Chairman of the Canadian Festival of the Arts. 
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THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 


EVIDENCE 


Ottawa, Thursday, June 12, 1969. 


The Special Committee on Science Policy 
met this day at 8 p.m. 


Senator Maurice Lamontagne (Chairman) in 
the Chair. 


_ The Chairman: Honourable senators, we 
have with us this evening representatives of 
The Arctic Institute of North America, The 
Mining Association of Canada, and the 
Canadian Council on Urban and Regional 
Research. 

We have at the head table Professor Trevor 
Lloyd, Chairman of the Board of Governors, 
and Dr. P. D. McTaggart-Cowan, Governor of 
the Institute, who will represent the Arctic 
Institute. Then we have Dr. W. H. Gauvin, 
Research Associate, Department of Chemical 
Engineering, McGill University, and Dr. W. 
R. Horn, Research Co-ordinator, both repre- 
senting the Mining Association of Canada. Dr. 
Gauvin is very well known among the mem- 
bers of this committee, because he has been 
before us several times. Then we have Mr. 
Jean-Marie Martin, Chairman, and Mr. Alan 
Armstrong, Executive Officer, of the Canadi- 
an Council on Urban and Regional Research. 

Honourable senators, I will first ask 
Professor Lloyd to make his opening state- 
ment on behalf of the Arctic Institute of 
North America. Of course, I do not have to 
welcome them all before the committee. They 
know they are welcome, and we are very 
pleased to have them with us this evening. 


Professor Trevor Lloyd, Chairman of the 
Board of Governors, The Arctic Institute of 
North America: Honourable senators, because 
I am by profession a university professor and 
am therefore programmed to speak for 50 
minutes, I have written out what I have to 
Say and, with your permission, I will read it. 

(I) The Arctic Institute of North America 
had its origins a quarter of a century ago 
here in Ottawa. It was founded to meet cer- 


tain immediate needs and in anticipation of 
the eventual opening up of the north. 


The founders were scientists, administra- 
tors, professional and businessmen, most of 
them associated with universities and govern- 
ment. While their major concern was with 
advancing the scientific study and the rational 
development of northern Canada, they recog- 
nized that research cannot be confined within 
national boundaries. So they invited Ameri- 
cans, Newfoundlanders and those responsible 
for Greenland affairs to join with them. 


The organization they devised—the Arctic 
Institute of North America—has proved to be 
a singularly appropriate one, and possibly 
unique in its provision for joint Canadian- 
American operations and_ policy-making 
arrangements. The Institute was incorporated 
by act of this Parliament in December, 1945, 
and, in almost identical terms, was also incor- 
porated in the United States. It has been able 
to carry on activities applicable to both coun- 
tries or, as the need has arisen, to limit pro- 
grams to one or the other. Through a Danish 
member of the Board of Governors it main- 
tains close contacts with Greenland affairs, 
and in fact with all of Scandinavia. In one 
way or another it is in continuous touch with 
corresponding bodies in many _ countries 
including the Soviet Union. Through its Unit- 
ed States connections it is able to keep in 
touch with scientific activities in Antarctica. 

(Il) The Artic Institute’s primary interests 
and activities may be summarized as follows: 

(a) It brings together, as Associates and 
Fellows, as Governors and as members of 
various working committees and in. research 
undertakings, virtually everyone in North 
America who is actively concerned with 
research concerning the Arctic and the Middle 
North. 

(b) The Institute publishes a quarterly jour- 
nal Arctic, a Newsletter and the Arctic Bibli- 
ography, which has so far appeared in 14 
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stout volumes, and also many special publica- 
tions. Some of these are books of general 
interest, such as The Arctic Frontier, which 
is a study of northern Canada in relation to 
other northern countries. A rather different 
type of book is The Arctic Basin, which is an 
up-to-date account of the physical environ- 
ment of the Arctic Ocean and the lands 
around it. It is based on the most recent 
information from all the countries concerned. 

(c) The only comprehensive polar library in 
North America is in the Arctic Institute head- 
quarters in Montreal. This is recognized as an 
invaluable information source—scientific, 
technological, administrative, historical and 
literary. Its present high quality is due in 
part to support from the National Research 
Council and the Canada Council. 

(d) From its founding the Institute insisted 
on the need to encourage and expand 
research in northern Canada. This it is has 
accomplished in three ways: 

(1) By providing grants-in-aid, particularly 
to young scientists. Many who are today gov- 
ernment scientists and members of university 
staffs were assisted early in their careers. 
Through the expertise of its reseach commit- 
tee the Institute is able to assess the merits of 
proposals for research submitted to it and, 
when its own funds are exhausted, to recom- 
mend the best of them to government or 
other agencies for support. 

(2) By carrying on its own field research in 
selected areas. For example it pioneered gla- 
cier research in northern Canada by expedi- 
tions to Baffin Island in 1950 and 1953, and 
now maintains fixed field stations in the 
Yukon and in Devon Island about two thou- 
sand miles north of Ottawa. 

(3) By means of contracts with government 
agencies or industry to carry out work 
required by others. 

(e) The Institute organizes working confer- 
ences, several of which have been arranged 
in recent years—all of them more or less 
international. These have brought together 
experts from government, universities and 
industry for the discussions of specific aspects 
of the north. Thus in 1963 the Institute held 
in Montreal, in collaboration with McGill 
University, a large and representative confer- 
ence for consideration of the inter-relation- 
ships of resources, transportation and north- 
ern settlement. In 1967 a specialized meeting 
on circumpolar public health was held in 
Fairbanks, Alaska. In March of the present 
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year a highly successful resources and trans- 
portation conference was held in Montreal— 
attended incidentally by a very strong 
representation of the international oil indust- 
ry. Also this year, at Dartmouth College, New 
Hampshire, was held an international work- 
ing conference on all aspects of northern 
community development. Two months from 
now there will be in Montreal an internation- 
al conference on education in northern coun- 
tries, with special reference to education of 
the native peoples. This will be attended by 
strong delegations from Greenland, all of the 
Scandinavian countries and the U.S.S.R., as 
well as from this country and the United 
States. The objective of these and other con- 
ferences still in the planning stage is to bring 
together experts from the northern countries 
so that they may pool their knowledge and 
experience to the advantage of all. 


(f) Finally the Arctic Institute is a recog- 
nized source for providing general and spe- 
cialized advice, technical information and 
assistance concerning the Far North—not only 
through the direct participation of its staff, 
but also by calling on its 250 Fellows in North 
America and abroad. They and the members 
of its various specialized committees comprise 
a remarkable pool of skills and experience. 


The Institute desires to draw to the atten- 
tion of the committee several matters which 
have a degree of urgency at the present time, 
and to make recommendations. 

(1) The Government of Canada, and also 
the private sector needs to devote on a con- 
tinuing basis an appreciable and indeed. 
increasing share of its scientific and techno- 
logical resources to the very large under- 
developed part of this country lying north of 
the settled area. It is recommended that 
Canadian Science Policy include as a major 
objective realization of the full social and. 
economic potential of the north. 

(2) It is in the national interest for Canada 
to ensure the continuation of capable non- 
governmental, non-profit organizations en- 
gaged in research and related activities 
concerning the north. 

(3) The rational employment of available 
human and other resources requires that a 
proportion of the national research effort con- 
cerning the north should be earried on 
through universities, institutes and other 
similar agencies outside the established gov- 
ernment departments. 

(4) There is need for a National Advisory 
Committee on Northern Research to which 
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the Government can turn for disinterested 
counsel, and which could serve to review all 
major research being carried on in and con- 
cerning the north; recommend research poli- 
cies to government and others; and recom- 
mend the extent and direction of major 
research fund allocation. The present Adviso- 
ry Committee on Northern Development— 
which is an interdepartmental body within 
the Government—might be adapted for the 
purpose by the addition of representatives 
from non-official bodies and of individuals. 

(5) There is a continuing need for closer 
international collaboration in northern 
research and development. Government poli- 
cies should aid in this by encouraging visits 
of scientists from other countries to northern 
Canada and of Canadians to northern areas 
abroad. 

In conclusion, among the founders of the 
Arctic Iustitute were several who held re- 
sponsible positions in the Canadian Govern- 
ment service. They believed that a responsi- 
ble private organization could be a major fac- 
tor in furthering the exploration, the scien- 
tific study and the development of northern 
Canada. The Institute has throughout its 25 
years been successful in maintaining a close 
working relationhip between those in gov- 
ernment, industry and the universities. Today 
there is an urgent demand for accurate infor- 
mation on the far north and this seems cer- 
tain to continue. There is a growing need for 
the services of specialists in a wide range of 
sciences, technology and administration. 

The Arctic Institute sees itself as a meeting 
point and clearing house, a source of special- 
ized information and services, a device for 
encouraging young people to gain northern 
experience, and a unique link in all such 
matters between Canada and the rest of the 
polar world. 


The Chairman: Thank you very much. We 
will now hear from the spokesman for The 
Mining Association of Canada. 


Mr. J. L. Bonus, Managing Director, Mining 
Association of Canada; Mr. Chairman and 
honourable senators, my name is John L. 
Bonus, and I am the managing director of the 
Mining Association of Canada. Accompanying 
me are Dr. W. R. Horn, Research Co-ordinator 
of our association, and Dr. W. H. Gauvin, 
Research Manager, Noranda Mines Limited. 
Both are members of our study group which 
prepared the submission now before you. 


7387 


In the audience we also have Mr. A. R. 
Pasieka, Chief Mine Research Engineer, Fal- 
conbridge Nickel Mines Limited. Whilst he is 
not a member of our original study group, we 
are happy that he is present, and with your 
permission we may later on refer to him any 
questions which might relate to specific mat- 
ters concerning mining operations. 


[Translation] 


I would inform you that two of our dele- 
gates are fully bilingual: Dr. Gauvin—as you 
know—and myself. Those of you who would 
like to put questions to us in French may 
therefore rest assured that we shall be able to 
understand them, and shall endeavour to 
interpret them. 


[Text] 


We would like first of all to express our 
appreciation for this opportunity of appearing 
before you on behalf of and representing The 
Mining Association of Canada. We are par- 
ticularly conscious of the massive and thor- 
ough efforts of this committee towards the 
extremely important goals of its order of ref- 
erence, and would wish to convey to you our 
very genuine appreciation. 

You will have noted from our brief that the 
membership of our association is composed of 
companies which account for over 95 per cent 
of Canada’s output of metals and major 
industrial minerals. We, therefore, speak on 
behalf of an industry whose total production 
value in 1968 was well in excess of $3 billion, 
by far the most important section of the 
Canadian mineral industry. 

It is a section which has the highest export 
yield of any resource based industries, which 
contributes in an exceptional manner to 
Canada’s regional development, and in which 
productivity is very high. Its multiplier effect 
is quite remarkable and, more particularly, it 
contributes greatly to the development of 
Canada’s secondary manufacturing industries, 
its transportation systems and communica- 
tions. 


[Translation] 


Our Association represents the largest sec- 
tor of the Canadian mineral-producing indus- 
try—that concerned with metals and the basic 
industrial minerals; total 1968 production in 
this sector was worth over 3 billion dollars. 

Our sector also makes an outstanding con- 
tribution to regional development throughout 
Canada; our export performance is of para- 
mount importance for the economy of the 
country, and our productivity is at a very 
high level. 
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It should also be noted that the mining 
industry exercises a very profound influence 
on many other sectors of industry—transport 
and communications, for example. 

It has been estimated that every man work- 
ing in the mines provides work for five men 
working on the surface in secondary produc- 
ing and related service industries. 


[Text] 


Our industry is at the present time some- 
what apprehensive in regard to some of the 
tax reform proposals which are due to be 
presented to Parliament this summer. A num- 
ber of tax provisions which have long been in 
effect in Canada have done much to encour- 
age exploration and the subsequent develop- 
ment of new mines. Indeed, it could be 
argued that these tax provisions constitute 
one of the most successful economic policies 
ever devised in this country. We sincerely 
hope that their impact on the past, present 
and future growth of the mining industry will 
be taken fully into consideration. 

Mr. Chairman, honourable senators, with 
your permission I shall now call on Dr. 
W. R. Horn, Research Co-ordinator of the 
Mining Association of Canada, who will pre- 
sent to you a brief statement of policy. He and 
Dr. Gauvin will, of course, be dealing with 
some of the technical questions with refer- 
ence to the basic and specific recommenda- 
tions contained in our brief. 


Dr. W. R. Horn Research Co-ordinator, 
Mining Association of Canada: Mr. Chairman 
and honourable senators, in the following 
short comments our purpose is to restate and 
in some instances to amplify certain of the 
points of our written submission. 

I would first mention that in the develop- 
ment of our basic recommendations it has 
certainly not been our intention to consciously 
orient these towards the minerals industry, 
although you may have noticed this has been 
twice mentioned as an example within what 
we believe to be a broader philosophy. In a 
separate short section we have briefly listed 
some of the more important specific objec- 
tives of mining and metallurgy. 

Our six basic recommendations have stated, 
in effect: 

1. That social objectives can only be 
attained by economic prosperity which, in 
turn, can only be maintained and advanced 
by a judiciously balanced growth in our 
scientific and technological efforts and achieve- 
ments. Generally within this context we 
might add the opinion that, if it be otherwise, 
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there will ultimately be little money for any 
kind of research, including that involved with 
basic science; 


2. That we adapt existing, available in- 
formation and know-how from other coun- 
tries, wherever this is possible and appro- 
priate; 

3. That in future we give greatly increased 
attention to those areas in which, because of 
special, natural circumstances, we can excel. 
(We refer especially to Canada’s natural 
resources and to the distances and climatic 
conditions which are peculiarly associated 
with this nation’s life and development); 


4. That a much enlarged proportion of the 
nation’s total research effort be carried out by 
industry, with government support; 


5. That for the purpose of establishing 
common interests and improving the effective- 
ness of research in all sectors, processes of 
communication between these sectors receive 
intensive condideration. (It is our opinion, 
Mr. Chairman, that this area is of the greatest 
importance towards making research effec- 
tive. The advent of major, national programs 
would even more sharply demand mutual 
understanding between research agencies and 
research sectors, and, indeed, between the 
fields of basic and applied research, and 
development); 

6. That funds be provided for the installa- 
tion of programs oriented towards the needs 
of whole, separate industries. We have 
referred to these as “medium size” programs, 
as distinct from the major national concepts 
advanced by the Science Council. 


I would like to say a few words more about 
our concept of a medium size program. The 
kind of program we have in mind is that 
which is either too big, too long term, or 
requires the application of too many disci- 
plines or too much specialized equipment for 
likely adoption or effective prosecution by 
any one organization. These programs are, 
however, of potential application and benefit 
to whole industries. 


It is, of course, true that numerous pro- 
grams, or at least projects, as conceived and 
carried on by federal research agencies are © 
potentially of benefit to whole industries. | 
However, it is sometimes the case—often I 
would say—that when such _ continuing 
research comes to a point requiring an engi- 
neering approach, prototype hardware and 
field testing, the project may die in its— 
promising youth. We believe such cases could 
be clearly avoided if they were parts of 
national, industrial programs. 


national ones, 
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I do not, of course, refer in this exemplary 
way to programs of defence and so on, or 
even of an organization as large as the 
National Research Council. I am referring 
more specifically to the research projects of 
certain federal branch research agencies. 


The Chairman: Such as the Department of 
Energy, Mines and Resources? 


Dr. Horn: Yes, I could give that example. 

We have suggested in our brief, Mr. Chair- 
man, that such medium-size programs could 
be implemented more quickly than major 
and that they could be 
administered within existing facilities. We 
believe that there is quite an urgent need— 
and here again we must bring our own 
industry into it as an example—for this kind 
of program. We believe, Mr. Chairman, that a 
central, policy-directing agency, responsible 
for the statement and control of national, 
priority objectives will be strongly required. 

It is, however, our view that central, 
administrative control of government funded 
research agencies or programs in industry or 
universities would not result in the most 
efficient overall process of research and inno- 
vation. With respect to industry, we believe 
that within the framework of a directive 
national policy or objective, industry itself 
will generally be in the best position to 
choose the nature and course of its research 
projects. 

On the other hand, the co-ordination of 
research objectives must surely be held as 
one of the most important features of any 
future science policy and practice in this 
country. Again, whether this is a job for an 
advisory body or for a ministry with authori- 
ty for the distribution of research funds, we 
are not prepared to competently suggest, 
though we would comment that we are not 
aware of any method for the effective and 


continuing co-ordination of research, other 


than one involving control over the distribu- 
tion of the funds for its prosecution. 


We would emphasize our opinion, Mr. 


Chairman, that for the achievement of more 


r 


innovation there should be greater support, in 


both breadth and depth, of all phases of the 
innovation process 


in industry. The pilot 


| plant and design and engineering phases, the 


developmental 


production problems, the 


Modifications to manufacturing methods, the 
_market research and marketing trials, together 


with the initial research activity which, in 
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practice, frequently must be made to contin- 
ue, even into the manufacturing phase, add 
up to a weight of risk and expenditure which 
is often too great for a responsible company 
to accept, and their investment may be di- 
verted elsewhere. We suggest that whatever 
plan, therefore, may evolve it will take into 
consideration these other risks and costly 
phases of the total innovation process. Thank 
you, Mr. Chairman. 


The Chairman: Thank you, Mr. Bonus and 
Dr. Horn. 


[Translation] 

I now invite Mr, Jean-Marie Martin to 
make his opening statement. As you know, Mr. 
Martin is President of the Canadian Council 
on Urban and Regional Research. Mr. Martin. 


Mr. Jean-Marie Martin, Chairman, Canadi- 
an Council on Urban and Regional Research: 
Monsieur le président and other members of 
the committee, my name is Jean Martin and I 
am the Chairman of the Canadian Council on 
Urban and Regional Research. I am accom- 
panied by the following people who are 
members of the council, Mr. Beecroft, Mr. 
Dobush, former Chairmen of the council, Mr. 
Teron, a member of the Board and Mr. Arm- 
strong, who is the Executive Officer. 

The Canadian Council on Urban and 
Regional Research welcomes the opportunity 
to submit its views to the Special Committee 
on Science Policy of the Senate. We should 
also like the opportunity to appear before the 
Committee: to sketch research resources that 
should be called into play in facing unprece- 
dented urbanization, as called for in your ref- 
erence (a); to outline the structure we believe 
appropriate to support productive urban 
research, as called for in your reference (d); 
and to emphasize the steps needed to improve 
the linkage between available knowledge and 
common practice in our field. 


[Translation] 


Practically the entire research budget of 
the Council—over 100,000 dollars per year— 
comes from the Ford Foundation; however, 
neither they nor we regard this dependence 
as a permanent state of affairs. The cost of 
administering our subsidy programs, and of 
providing bibliographical and other services, 
has been met with the assistance of grants 
under the National Housing Act, which have 
averaged approximately 100,000 dollars annu- 
ally. These receipts, together with the corre- 


7390 


for are 


sponding expenditures, 1966-67, 
detailed in Appendix A. 

Expert consultants were retained by the 
Council to look into the possibility of obtain- 
ing funds from Canadian corporations; they 
found that corporation officials saw no reason 
to support our work, and no tangible profit to 
be derived from direct contributions to basic 
research on urban problems; they feel that 
work of this kind should rightfully be 
financed out of taxation, to which they 
already contribute. Opinions gathered in 1967 
on this subject will be found in Appendix B. 

Also in 1967, the Council made a study of 
public expenditure on what we term “urban 
and regional research”; in this work, we had 
the enthusiastic assistance of the Dominion 
Bureau of Statistics. Detailed findings are 
attached in Appendix C, and relate to the 
1966-67 financial year, the last for which 
figures were available when the study was 
made. It was found that the bulk of the work 
was concerned with isolated local problems, 
limited in scope. The breakdown of the total 
expenditure is as follows: federal expendi- 
ture, 18.3 per cent; provincial expenditure, 
45.5 per cent; municipalities and other local 
groups, 36.2 per cent. 

It is for the Committee to judge whether 
this rate of expenditure on urban and region- 
al research is adequate, basing their assess- 
ment on one or other of the many criteria 
that follow: 


The first criterion: the total research effort, 
considered as a fraction of total urban invest- 
ment. Urban capital formation is running at 
approximately 10 billion dollars annually in 
Canada; of this amount, 3 billion dollars are 
devoted to housing, with one billion coming 
out of federal housing allocations; in other 
words, we are spending less than one cent on 
the analysis of urban problems for every ten 
dollars spent on urban construction and 
infrastructure development; to put it yet 
another way, for every ten dollars of federal 
money invested in housing, barely one cent 
goes towards urban and regional research. 


The second criterion: urban research in 
relation to research in other fields. Research 
and development expenditure in Canada in 
1965-66 was almost 525 million dollars, 
according to the Fourth Annual Report of the 
Science Council, published in 1968; the por- 
tion of this amount devoted to the social 
sciences was approximately 25 million dol- 
lars; this means that this country, which is 
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highly urbanized and still rapidly moving 
towards even greater urbanization, spends 
about $4.75, at most, on the social sciences for 
every 100 dollars spent on research as a whole, 
and of the $4.75, barely $1.90 goes towards 
research on urban problems. 

The third criterion: urban know-how origi- 
nating abroad. No-one can claim that the 
problems involved in creating and administ- 
ering Canadian communiides—any more than 
problems in other branches of knowledge— 
can be solved by importing ready-made wis- 
dom from abroad; on the contrary, it is obvi- 
ous that it is precisely those problems faced 
by different societies in their individual 
physical environments that are most critically 
dependent on on-the-spot research for solu- 
tion. 

The fourth criterion: the number of 
Canadians with qualifications in the field in 
question. Until very recently, this factor 
imposed a severe limitation on the amount of 
work that could be accomplished, but the 
staffs of our universities are expanding rapid- 
ly, and graduate enrolment in the social 
sciences is also increasing. Within this field, 
the study of urban and regional problems is 
arousing growing interest, as shown in 
Appendix D. 

The fifth criterion: the amount of research 
investment required to produce significant 
results. The complexity and close inter- 
dependence of urban problems require that a 
broad range of talents be brought to bear, if a 
successful outcome is to be achieved. For this — 
reason, the minimum research investment 
necessary to produce more useful results is all | 
the greater. Our subsidies, which average 
only 8,000 dollars each, because of our limited | 
funds, have helped to finance an ever-increas- 
ing number of research projects; we have © 
also helped some researchers by referring 
them to other agencies when we were unable 
to subsidize them ourselves, and by orienting 
individual research activities around major 
themes. In this respect, we are in agreement | 
with the Science Council’s statement—in its 
Fourth Annual Report—to the effect that only — 
a wide-ranging’ research program will be’ 
capable of producing any detectable change 
in the Canadian urban environment. 


[English] 

Each of these five yardsticks leads us to the 
conviction that the scale of Canadian urban 
and regional research effort should be mag-. 
nified in the next few years by at least two or 
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three times, that is to say from under $10 
million a year from all sources to something 
like $25 million a year. Only an increase of 
this order will make headway against the 
urbanisation issues being encountered, by 
exploiting the able and willing talents becom- 
ing available in Canada. It is also clear from 
our experience and surveys that most of the 
new money required for fundamental urban 
research will have to be federal money. 

Those who established the Canadian Coun- 
ceil on Urban and Regional Research had an 
important information function in mind: one 
of our charter objects is “to facilitate efforts 
to gather, analyze, co-ordinate and distribute 
available knowledge’’. Those who need urban 
information should be served as well as any- 
one else with important decisions to make. 
We are engaged in raising about $150,000 to 
prepare an outline specification for a modern 
Canadian urban information service; this ser- 
vice would belong not to the council, but to 
its users. 

Canada has plenty of cause to want its own 
urban information service. We have our own 
customs, constitution, languages and cultures 
as reasons for believing we shall not be well 
served by depending wholly on someone 
else’s network. We know that we are spend- 
ing millions of dollars a year looking for 
urban information, sometimes not getting it 
in time, sometimes never getting it but hav- 
ing to take decisions without it. We believe 
that the technology and facilities developing 
in the statistical field, and taken for granted 
in the physical and life sciences could be 
parallelled for the use of people facing urban 
issues of every sort. We learn of new chan- 
nels of communication to be built’ across 
Canada in the next few years. 


By “urban information” is meant those 
facts, documents and experience useful for the 
management of the affairs of urban centres 
and urban regions. The council believes it is 
possible to devise methods by which those 
who need this urban information (no matter 
how isolated) will spend less time and money 


seeking it and will be able to locate and 


obtain what they want precisely and quickly. 
The first aim of the project is to clearly esta- 
blish the needs of urban information users. 
Then to determine how best to meet these 


needs by improving the gathering, storing 


and dissemination of urban information 


_ throughout Canada: how costs can be cut, 


how quality of information can be improved 
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and how to obtain co-operation among those 
who use or produce urban information. 


This project has been designed with the 
heip of agencies familiar with the problems of 
information delivery in both languages, 
including experts who assisted in the prepa- 
ration of the Science Council’s Special Study 
No. 8 on scientific and technical information 
in Canada. Recommendations made in other 
areas of information have illustrated that not 
only are savings in time and money possible 
but, by providing more useful information 
more quickly, decisions become increasingly 
more effective. 


In sum, it is the object of this council’s 
project to complete four steps preparatory to 
the establishment of a co-operative urban 
information service for Canadians: 


1. To identify the rough profile of user 
needs; 


2. To catalog the sources and channels 
now serving; 


3. To discover what is now 


search and delivery; 


spent on 


4. To draw an outline specification for a 
service that will link sources to needs 
more efficiently, without radical 
change from present money outlays. 
The specification should provide for 
links to related information networks 
in Canada and beyond. It should call 
for a built-in response by the service 
to the changing scope and character 
both of urban information sources and 
of user demands. 


Funds for this project have been asked of 
all three levels of government. There has 
been amazing consensus as we shaped this 
effort, even though the funds are not yet 
assured. We are hopeful that they will come. 
No-one asked to take part has declined. The 
result is that a very able group is ready to 
proceed, after many hours discussing exactly 
how best to use the limited weeks and dollars 
that can be spared. We hope to have the 
outlines of a possible Canadian urban infor- 
mation service drawn by early 1970. 

In urban and regional affairs, a particularly 
strong case can be made for the founding of 
an information service tailored to the needs 
of those with operational responsibilities. Sur- 
veys sponsored by this Council indicate a 
serious lag between what is known from 
urban research and what is put to use by way 


7392 


of innovations possible in daily decision-mak- 
ing. These decisions, both as to public works 
and as to private and corporate choices, are 
likely to last through the next generation and 
hence affect the well-being of millions of 
Canadians. The more speedily and efficiently 
the relevant facts and experience can be 
brought to the time and place of choice, the 
better the urban environment can be modified 
to respond to our changing human expecta- 
tions of it. 

We have urged that more coherent and 
ambitious programs of fundamental research 
should be undertaken in Canadian urbanisa- 
tion and urban affairs, and that the greater 
funds needed for these studies can and should 
come mostly from the Government of Canada. 
The case has been made well by others (e.g. 
the Glassco Royal Commission Report in 1963, 
Voli 4; pp0o225-230; or) the US. National 
Academy of Sciences Report to the House of 
Representatives’ Committee on Science: Basic 
research and national goals, 1965) that the 
best use of most of these federal funds will be 
obtained by placing them in non-government 
institutions. This case is especially clear for 
the human sciences and, in Canadian consti- 
tutional and cultural circomstances, perhaps 
clearest of all in the investigation of urban 
development and urban management issues. 

The desire for responsible control of public 
funds for urban research has led some to 
recommend a central government agency to 
‘organize’, ‘co-ordinate’ and ‘undertake’ the 
needed work; these ideas are prominent in 
the Report of the Task Force on Housing and 
Urban Development 1969 (pp. 70-75). But the 
arguments to centralize the control. of 
research programming and funding on 
grounds of efficiency lose much of their force, 
once there is the possibility of full, free and 
prompt exchange of information among all 
the Canadian institutions concerned with the 
conduct and use of urban research. This 
information service will be especially valua- 
ble for its reports of work in progress or 
newly undertaken, reports essential to 
research programming and funding decisions. 

The rest of the brief bears on this question 
of establishing various sources of assessment 
and funding and there is.an argument there 
which you can look at when you have time. 

In concluding, Mr. Chairman, I would like 
to say that your committee is charged to 
report on trends in research and development 
expenditure in Canada; and we have shown 
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that in urban and regional research the out- 
lays have been tiny; that the urgency of the 
specifically Canadian issues and the talents 
able to tackle them warrant spending at least 
two or three times as much money per year 
right away; and that most of that increased 
funding will have to be from federal sources. 
Ways should also be found to encourage fed- 
eral incorporation of private foundations. 

Your committee is also charged to report on 
the principles, long-term requirements and 
structural organization for research; and, in 
that respect, we contend that the nature of 
Canada and the imminence of speedy and 
selective communication of urban knowledge 
throughout this land make for the devolution 
of responsibilities for formulating major 
urban research programs and for allocating 
funds to carry them out; and that major res- 
ponsibilities be devolved to extra-governmen- 
tal bodies, for the sake of free yet informed 
coupling of abilities and resources, powers 
and concerns. 


The Chairman: Merci, M. Martin. 


Senator Haig: Mr. Chairman, if I may start 
off the questioning, Mr. Martin says that 
urban research and development should be 
done by the federal Government. Where do 
the provinces or cities fit into this program 


Mr. Martin: I shall ask Mr. Armstrong to 
answer that question. 


Mr. Alan Armstrong, Executive Officer 
Canadian Council on Urban and Regional 
Research: This question that Senator Haig 
asked inevitably arises. 


Senator Haig: That is why I asked it. 


Mr. Armstrong: We have conducted a sur- | 


vey of what public bodies at all three levels — 
in Canada were spending on urban and _ 


regional research. We got the figures for 1965- 
66, which, by the way, is why we compared 


them with the Science Council’s figures for | 


that year and not for a later year; and it 
turns out that in 1965-66, to the best our 
ability to discover, with the help of the 


Dominion Bureau of Statistics, total public ' 


spending on urban research was in the order 
of $6.7 million, of which the federal share 
was 18.3 per cent, the provincial share 45.8 


per cent and the municipal share 36.2 per i 


cent. And that represents only the 20 largest | 


cities and largest municipal associations. 
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Senator Haig: Why ask the federal Govy- 
ernment to increase their share? 


Mr. Armstrong: Basically, sir, because what 
is most needed is work of a kind that all 
Canadian cities can use, and this survey indi- 
cates that the largest part of what has been 
done by the provinces and especially by the 
municipalities, because of their resources and 
statutory responsibilities, is immediate, short- 
terms, specific kinds of firefighting research 
jobs. What is missing, as I think the Science 
Council and others have pointed out, is the 
sort of fundamental, large-scale work which 
in most modern countries is being funded, 
whatever the subject field, by the central 
government because it is to the general 
advantage of the citizens of the whole 
country. 


Senator Haig: In other words, research in 
one city could apply to research in another. 


Mr. Armstrong: Research of the fundamen- 
tal kinds that I have been describing, yes. 


Senator Haig: Thank you. 


Senator Carter: Mr. Martin, on what do you 
base the $25 million that you say you need? 
How do you arrive at that figure? 


Mr. Martin: I think Mr. Armstrong is once 
again in a better position to answer that 
question. 


The Chairman: Do you mean the $25 mil- 
lion they are asking for now? 


Senaior Carter: Yes. You say you have 
approximately $10 million a year now, but 
you want $25 million. I would like to know 
how you arrive at $25 million. 


Mr. Armstrong: Mr. Chairman, this is the 
kind of figure which, I suppose, can never be 
substantiated in any close kind of argument. 
We can, I believe, say that the Canadian 
Council on Urban and Regional Research has 
a pretty fair idea of the talents available in 
universities and other institutions usefully to 
Spend this money. We have received many 
hundreds of proposals for research and we 
have reviewed them very carefully. There- 
fore, when we say we need an immediate 
increase in the order of two or three times 
what we now have, we are really saying that 
there are people in Canada to do very neces- 
sary work and that their capabilities are at 
least two or three times what they are now 
being asked to do. 
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Senator Carter: I don’t doubt that you 
could spend $50 million, if you had it; but 
you say $10 million is not enough and that 
you want $25 million. Can you not give us a 
little more specific breakdown? 


Mr. Armstrong: I think we said in the 
order of two or three times, which probably 
now would come to something in the order of 
$25 million. If I may say, sir, I don’t agree 
that you could spend usefully just any 
amount. 


Senator Carter: But you do say you could 
spend usefully $25 million. 


Mr. Armstrong: Yes. 


Senator Carter: Yes. Well, I would like to 
know what you are going to spend it usefully 
on in terms of broad categories. I am not 
asking for 100 different projects, but merely 
for broad categories. Where are you going to 
spend it? 


Senator Haig: Where is the research going 
to be done? 


Mr. Martin: In that respect, I will just out- 
line the general areas of research. After six 
years of operation we have been able to trace 
and define various areas of research. One of 
these we call trends to metropolitanism. 
There have not been any major studies of the 
various aspects of government of metropoli- 
tan centres here in Canada. Just that area 
alone could easily take many millions of dol- 
lars per year on the study of the problem of 
growth and the consequences of the growth of 
metropolitan centres upon the rest of Canada. 


Another area we are now outlining as a 
field for research is regional development and 
urbanization and the function of urbanization 
in regional development. This is again a very 
broad area in which we can invest a great 
deal of money. 

Still another area for research is the train- 
ing of public servants at a level of local gov- 
ernment. This would be developed from stud- 
ies that we have financed and would take 
the form of seminars in order to induce peo- 
ple to become interested in that area. 

Still another area that we are greatly con- 
cerned with is the socio-economic impact of 
transportation projects. Many millions of dol- 
lars are invested every year in this field but 
just on technical aspects alone. I might say 


7394 


that we did not go as far in studying that 
third field as we did with respect to the 
trends in metropolitanism and urban and 
regional development. 

So there you have three broad areas in 
which a great deal of research could be done. 


Senator Carter: Have you any breakdown 
of how much you would spend in each area? 


Mr. Martin: The proportion in each area? I 
would ask Mr. Armstrong to answer that, 
because he is the most familiar with the divi- 
sion of the funds that we might be prepared 
to allocate to each of those areas. 


Senator Haig: Where would this research 
be done? Would it be done locally or in a 
central body or would it be done in centres of 
excellence? Just where would it be done? 


Mr. Martin: In most cases research will be 
done by experts. Most of them we find in 
universities, but the Council, in order to 
make sure that the proper type of research in 
which we are mostly concerned for the time 
being is made, will have to identify the ex- 
perts. It may well happen that we will give 
contracts for certain major pieces of research 
and in other cases we may receive applica- 
tions from competent institutions within a 
university. 


Senator Carter: This project you have 
outlined here, how much is that going to 
cost? 


Mr. Armsirong: If I may interrupt, Mr. 
Chairman, may I say first of all for the 
record that Mr. Martin described these medi- 
um-sized projects very quickly. They are 
slightly more fully described in paragraph 9 
of appendix B of our brief for those who 
would like to look at them. 


Now to answer your question about propor- 
tions, the council is at this moment inviting 
proposals up to our means which you will 
appreciate are very modest. We have our- 
selves decided that within those means a 
problem like the alternatives to the present 
concentration in metropolitan cities in Canada 
is clearly six or seven times as expensive and 
probably three or four times as long to tackle 
as a problem such as one or two of the others 
which Mr. Martin mentioned. The apportion- 
ing or allocation of funds among these is to 
some extent conditioned by what we have in 
our own hands or what we can persuade 
other people to part with. But even in those 
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terms we can say that the themes that he has 
mentioned, that have to do with metropolitan 
cities and that have to do with the role of the 
cities of regional economic disparities, would 
probably take 75 per cent of the total. 


Senator Carter: But you still did not tell 
me how much this is going to cost. Have you 
made no assessment? 


Mr. Armstrong: Maybe I should say more 
about the process, because we are not con- 
ducting the research; we are inviting people 
to conduct research within this framework, 
and therefore what it will cost will depend on 
the people coming forward and on what is 
available through other channels. 


Senator Carter: Have you any way of asses- 
sing what it would add up to? 


Mr. Armstrong: I would say we are well 
along with the one described in paragraph 3 
on page 5 of the appendix and I can say we 
shall not be spending more than $25,000 or 
$30,000, so it is obviously much less expensive 
than the other two I mentioned. That is the 
one that is furthest advanced. 


Senator Carter: We have three briefs 
before us this evening and all have stressed 
the lack of communication. Where is the 
breakdown in communications in the urban 
field? And how are Canadian urban prob- 
lems so much different from those of other 
countries? It seems you want to gather 
Canadian information, and I can understand 
about specific regional differences, but surely 
the broad urban problems are not much dif- 
ferent from what they are elsewhere. For 
example, is there much difference between 
Montreal and a city of the same size in the 
United States or, for that matter, Toronto, 
apart from the race distribution? Thinking 
about urban problems such as_ pollution, 
transportation, land values, are they much 
different from city to city? There have been 
numerous studies in the States. 


Mr. Martin: If you like, I will ask the for- 
mer President of the Council, Mr. Beecroft to 
answer that. 


Mr. Eric Beecroft, Past Chairman, The 
Canadian Council on Urban and Regional 
Research: I would suggest as a short answer 
to that question that we work in a very dif- | 
ferent political framework and we must solve 
Canadian problems through, for the most part 
ultimately, political decision-making. We have 
to make these decisions in a unique way 
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through a very elaborate tri-level kind of 
government. It is very important that Canadi- 
ans therefore should exchange information 
among themselves and not be at the mercy of 
networks which are north or south of which 
are primarily international in character. We 
are constantly feeding information and data 
from Canadian cities and municipalities into 
very elaborate electronic data gathering equip- 
ment in New York and Chicago, then buying 
it back again with an enormous amount of 
information which we sometimes do not need, 
and which we have to interpret in very, very 
different ways in order to be able to fomulate 
programs that require in this country co- 
operation between federal, provincial and local 
authorities. It is very hard to find solutions to 
very big problems like pollution control, 
urban transportation, urban renewal pro- 
grams, housing, new town development— 
which is perhaps ahead of us—except by 
innovation in inter-governmental machinery. 
In fact the problem of bringing about innova- 
tions in inter-governmental workings and 
relationships seems in itself to be one of the 
problems which requires an enormous 
amount of research. 


Senator Carter: You say we have to work 
out solutions within a different framework. 
But we are not talking about that. We are 
talking about getting information. You say in 
your brief that you invest a lot of money to 
get information, and yet you cannot get that 
information when you want it. 


Mr. Armstrong: What we said is that 
Canadians are spending the money, and by 
that we mean mayors, aldermen, city clerks 
and city solicitors who are spending many 
millions of dollars a year to get information 
and are not getting the information which 
they know exists. That is the multi-million 
dollar question we raise which is very similar 
to the questions raised in the report. The 
aggregate Canadian expenditure is very high. 
In this connection I would refer to the Tyas 
Report of the Science Council. 


The Chairman: Do you accept their main 
recommendations? 


Mr. Armstrong: I do not think the Council 
has had an opportunity to debate the main 
recommendations, but I think we accept the 
estimates of expenditures. It means that with 
the use of data collected from other countries 
the network can draw upon whatever is 
imported. But, as I think Mr. Beecroft was 
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pointing out, there is a great deal that cannot 
be imported. For example, taking the winter 
weather conditions, this city and Montreal 
have some of the highest ratio of cars com- 
bined with one of the heaviest snowfalls in 
the world. In that regard there is nobody who 
can tell us how to deal with that situation so 
far as our streets are concerned. 


Senator Haig: 
Winnipeg? 


Have you ever been to 


Mr. Martin: We are speaking of cities the 
size of Montreal. 


Senator Cameron: If I were representing a 
foundation which had $100 million of money 
to give away, I would want an awful lot more 
precise information than you have submitted 
so far as the terms of what exactly what you 
would do are concerned. 


The Chairman: But we have not come here 
with the detailed projects, expecting to get 
money tonight. 


Senator Cameron: No, but they are asking 
the federal Government for it, and it amounts 
to the same thing. In other words, the federal 
Government is Santa Claus. 


Mr. Martin: Mr. Chairman, I would like to 
make a slight correction here. The Council is 
not asking for money from the federal Gov- 
ernment, as a Council, in the brief. 


Senator Cameron: We know that. 


Mr. Martin: We just say we feel that in 
that area which is so important here, in a 
country where the urbanization process is 
even faster than in the United States and is a 
national problem from coast to coast, the only 
agency of government which is really in a 
position to pour in the amount of money that 
is necessary to know what are our urban 
problems, is the federal Government, if I am 
permitted to correct that. 


Senator Haig: Mr. Chairman, I would like 
to ask Dr: Trevor Lloyd a question on No. 3: 

It is recommend that Canadian Science 
Policy include the realization of the full 
social and economic potential of the 
North as a National Goal. 


What do you mean by “the full social and 
economic potential,” and where would the 
science policy fit into that? 


Professor Lloyd: Mr. Chairman and honour- 
able senators, before answering the question, 
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I wonder if I might mention the names of 
others who are present with me, so that I 
may be rescued by them if I get into trouble. 


Senator Haig: You made the presentation, 
so you are responsible. 


Professor Lloyd: Yes, and I take it. On my 
right is Dr. McTaggart-Cowan. 


The Chairman: He is well known here. 


Professor Lloyd: Yes, I know. Dr. McTag- 
gart-Cowan is Governor of the Institute. Then 
we have with us Brigadier H. W. Love, 
Executive Director of the Institute; Miss 
Moira Dunbar, Governor, who is employed in 
the Defence Research Board; Dr. M. J. Dun- 
bar, professor from McGill; and Dr. Olaf 
Loken, a fellow. 


Senator Haig: Now would you answer the 
question. 


Professor Lloyd: Yes. Would you please 
repeat it? 


Senator Haig: You mentioned on page 1 of 
your brief, recommendation No. 3: 


It is recommended that Canadian 
Science Policy include the realization of 
the full social and economic potential of 
the North as a National Goal. 


That is all underlined. Would you explain to 
us where the science policy of Canada could 
fit into “the realization of the full social and 
economic potential of the North”? 


Professor Lloyd: As I mentioned in my 
brief supplementary submission, the problem 
of the research background for development 
is fundamental. The north is an area where 
the margin of error is very small indeed, and 
it is possible to spend large sums of money, 
to use large human resources, and so on, and 
to waste them. This has been done in the 
past, and doubtless the same will be done in 
the future—indeed, this summer—in the far 
north. 


In order, then, to realize the full social and 
economic potential of the north one must 
before that time undertake research. One 
reason I went to the trouble to emphasize 
what the Arctic Institute is trying to do is 
that for 25 years it has been trying to get this 
kind of research started in advance of the 
need. 


Senator Haig: In what areas, sir? 


Professor Lloyd: Do you mean subject or 
territorial? 
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Senator Haig: In what areas? 


Professor Lloyd: Initially, the research 
undertaken through the Arctic Institute, and 
by others’ interested in it, was physical 
research. They were interested in photo- 
graphing and mapping the north, charting the 
seas, finding out where islands and glaciers 
were, the fundamental physical and geophysi- 
cal work, and so on. 


Senaior Carter: I think what Senator Haig 
means is, what do you do at these two sum- 
mer stations, one in Devon Island and the 
other in the Yukon? 


Professor Lloyd: Both are parts of this 
physical and scientific research. I suppose 
their basic justification is for training. They 
do very good scientific work, but they also 
train a number of young men in the process. 

The north is opening up and the Eskimoes 
and Indians are taking a far more active part 
in the life of the north, and we are running 
into sociological and economic problems, and 
others. Th Artic Institute and others are 
shifting their research interests into this new 
field, and this is where the point you men- 
tioned comes up. 


Dr. P. D. McTaggart-Cowan, Governor, 
Arctic Institute of North America: Perhaps I 
could give a specific example of this. Let us 
go back before the war. The professional staff 
in Whitehorse were transitory. We ran a 
large meteorological station there; they were 
posted there for two years, and by the time 
the two years were up they wanted out. 
Shortly after the end of World War II the 
population became stable. Instead of looking 
for hand-outs for evertying, they took the bit 
in their teeth and formed good school boards, 
built a curling rink and organized themselves, 
which transformed Whitehorse; but we do 
not know why. 


The same was the case at Yellowknife. For 


a time it was an in-and-out proposition for 
most of the professional staff. In the new 


communities built around mining develop- | 
ments and for other purposes, some are stable | 


and others are highly unstable, and we do not 
know the reasons why. 

This is a specific answer to your question, 
that we must find out why, because every- 


body who goes into the North to develop some- | 


thing would like a stable population so that 


the turnover is minimal, because the cost of 


turnover is high. 
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This is a specific example of the gaps in 
our knowledge of the sociological and politi- 
cal aspects of the problem as to what makes a 
stable community in the north. We have seen 
them transformed, but we do not know the 
ingredients. 


Senator Phillips (Prince): In the brief of 
the Canadian Council on Urban and Regional 
Research, in the introductory summary, para- 
graph 2, subparagraph (3), you state that: 

the immediate allocation of funds...can 
be better done by several granting bodies 
than by a single monolithic agency. 


Could you tell us what agencies you have 
in mind there? 


Mr. Martin: I will ask our Executive Direc- 
tor to give you an answer. 


Mr. Armsirong: I think the whole argu- 
ment, which is the last two pages of our 
brief, arises out of these observations. Of 
course, there are many administrative objec- 
tions to the Government of Canada, or any- 
body else, entrusting money to a number of 
non-governmental agencies to make the judg- 
ments about research to be funded, but 
there are also some things to be said in 
favour of that. One of them is that research 
in this field is effective if it moves in the 
direction of development and application, if 
those with the direct operational responsibili- 
ties are involved as the research goes on and, 
therefore, are convinced about its validity. 
This happens in urban affairs where there are 
6,000 jurisdictions involved in the application, 
and each has its own contribution to make in 
terms of operational records and data. We are 
Saying, therefore, that there will be at least 
that number of places in which research 
should be done, and they are not all under 
federal jurisdiction. 


Perhaps I might make a point that comes 
back to Senator Haig’s question, which I do 
not think was answered. Senator Haig asked 
Where the research would be done, and I 
have given part of the answer. It will be done 


where the records and the operational people 
are. 


In our own experience, Senator Haig, about 
_ two-thirds of the work is done in universities, 
and this is partly because of the reason 
_ Professor Lloyd alluded to. That is the place 
- where young people are taught, and, there- 
fore, a few thousands of dollars invested in 
research conducted in universities produced 
not only answers but also additional able peo- 
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ple. Of the $600,000 approximately that we 
have placed in urban research in Canada, 
over $400,000 has been distributed in the form 
of grants to Canadian universities. 


Senator Haig: For student training? 


Mr. Armstrong: It is for the conduct of 
research under faculty direction, and this 
inevitably involves graduate students as 
assistants. 


The Chairman: If the research can be done 
in the universities then it will certainly have 
to be done there, if we are to believe what 
Central Mortgage and Housing Corporation 
told us. They lost 45 per cent of their 
research personnel last year. 


Senator Phillips (Prince): Now that he has 
answered Senator Haig’s question I wonder if 
he would mind answering mine. 


Senator Haig: Ask a pertinent question and 
you get a pertinent answer. 


Senator Phillips (Prince): I asked what 
granting bodies you had in mind. 


Mr. Armstrong: I believe, sir, that they 
might include some departments of the feder- 
al Government which have a particularly 
operational interest in it. There is already 
urban research being conducted by seven or 
eight agencies of the Government of Canada. 
The Canada Council is another instance, and 
they have a different attitude to the research 
to be done. They would certainly include 
bodies like our council which has federal 
Government members, provincial government 
members, and local government members, so 
that we are able to fund things without 
regard for the constitutional barriers that 
would apply to any one of those governments. 
In other words, we do not mind saying that 
we think we can place a federal government 
grant in urban research better than a govern- 
ment agency. This is one of the reasons why 
we have been so generously supported under 
the National Housing Act. 


Senator Robichaud: When you refer to 
granting bodies do you not refer to, agencies 
of the federal Government which can provide 
the funds. Here you say “several granting 
bodies’’. 


The Chairman: 
Government. 


Within the _ federal 
Senator Carter: Yes, that is what the brief 
says. 
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Mr. Armstrong: We are saying that they 
are within the federal Government, and also 
that the federal Government should be pre- 
pared to pass on to granting bodies outside 
the Government. There are several arguments 
for this, but I think the case has perhaps 
been made most cogently by Joseph Ben- 
David in the O.E.C.D. report “Fundamental 
Research and the Universities’. This argu- 
ment is the subject of the whole report. I do 
not know whether that satisfies the question. 


Senator Haig: I would like to ask a ques- 
tion of The Mining Association of Canada. At 
page 5 of their brief they say: 

The industry is very conscious of the 
fact that its continued growth and the 
further development of its international 
stature must depend to a major extent 
on an increase in flow of young pro- 
fessional and technical men from many 
disciplines being attracted to mining and 
making their careers in it. 


My question is how can this be helped by 
any science policy of Canada. 


Dr. W. H. Gauvin, Research Manager, 
Noranda Mines Limited: Mr. Chairman, this 
question touches on a very important prob- 
lem, and one that has received a great deal of 
attention from our industry, namely, the 
decreasing number of departments at univer- 
sities specializing in mining. You can go to any 
number of universities—I do not want to be 
parochial—and you will find that the mining 
departments have virtually disappeared. They 
seem to re-appear in some universities as 
departments of mineral science and under 
various other titles, with slightly different 
aims and, possibly, a more multi-disciplinary 
outlook. But, the fact remains that the mining 
industry as distinct from its metallurgical 
arm is gravely concerned about the decreas- 
ing availability of well-trained mining engi- 
neers on the one hand, and of people who are 
trained in mining research on the other hand. 
It is believed that support of research in this 
particular area at universities would help the 
situation. 

I do not know whether I have answered 
your question. 


Senator Haig: Yes, you have, sir. Thank 
you very much. 


Senator Yuzyk: Continuing on with the topic 
of universities and research, in recommenda- 
tion number 2 at the bottom of page 10 it is 
stated: 
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...we would add our belief that Canadi- 
an universities graduate engineers able to 
perform efficiently in industry and 
elsewhere. 


This would lead me to believe that the uni- 
versities are not producing the type of engi- 
neers that would be the most useful from the 
point of view of the mining industry. I would 
like you to comment on industry-university 
relations. What do you expect of the universi- 
ties in this matter. 


Mr. Bonus: I would ask Dr. Horn to deal 
with that question. 


Dr. Horn: First, I think our statement was 
general and did not apply specifically to the 
mining industry. I think the terminology “to 
perform efficiently in industry and elsewhere” 
was the precise wording of Senator Lamon- 
tagne’s specific question, or a typical question 
in his invitation to submit a brief. I am trying 
to answer your question as a continuation of 
Dr. Gauvin. At the present time the kind of 
engineer the mining industry is now turning 
out, or at least beginning to turn out from 
the universities is able to perform well in 
industry and elsewhere. “Elsewhere” would 
frequently mean in the civil engineering 
industry on the one hand, or it would mean 
in foreign countries and competing with 
foreign engineers on the other hand. That was 
the import we meant. In other words, Canadi- 
an engineers are as good as any in any part 
of the world. I do not know whether that 
answers your question entirely. 


Senator Yuzyk: Partially. I would still like 
to have some idea specifically what relation- 
ship the mining industry has with the univer- 
sities in research. 


Dr. Horn: The one main program that 
industry has going with the universities in 
respect of mining is, I would say, at McGill. 
This program is funded by industry to the 
extent that it brings promising post-graduate 
men, who are recently post-graduate, or men 
who may have been out for anything up to 15 
years and want to come back and polish up 
their mining engineering, into the McGill 
educational program. It fully funds these 
students on an annual basis with something of 
the order of $6,000 to $7,000 per student. This 
is educational in terminology, so to speak. It 
also during a two-year period funds the stu- 
dent in order to do research together with 
what is basic to the program, which is an > 
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educational function. This, as I say, is now 
operating at McGill. It is not a large number; 
it may be 15 very carefully chosen people 
each year. It has the added significance that it 
was initially set up as a crash program 
because there were just not enough engineers 
available to mining. 


Senator Yuzyk: Does this apply to other 
industries and not only mining? 


Dr. Horn: It applies only to mining, but not 
only to mining engineering. 


Senator Yuzyk: Is this helping to meet the 
demands of the mining industry? 


Dr. Horn: It is helping to meet the demand 
and is greatly upgrading those who attend 
‘such courses. 


Mr. Bonus: I should add that there are 
quite a number of universities that also offer 
awerds given through the mining industry, 
awards for scholarships, if you like, to stu- 
dents for certain courses having to do with 
mining. I do not think McGill is the only one, 
although it may be in the context of that very 
large program. 


Senator Yuzyk: Mining also does its own 
research, does it not? 


Dr. Horn: Yes. 


Senator Yuzyk: How is this connected with 
university research? 


Dr. Horn: Here is where the problem of 
communication is possibly no greater but just 
as great as in other disciplines and other 
engineering. The problem of communication 
between universities and industry is only par- 
tially solved, and on a strictly ad hoc basis. It 
is one of the things we are worrying about 
within the context of our more general state- 
ments about communication. Again, attempts 
are being made to solve it through extensive 
two and three-week courses with a significant 
number of mining engineers coming into uni- 
versities, getting together, interchanging 
Opinions and also listening to lectures partly 
by industry and partly by the university, 
which are oriented towards them and at their 
Stage of scientific development. 


Senator Yuzyk: But there is no national 
program as such. 


Dr. Horn: There is no national program 
whatever. 
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Senator Yuzyk: Would you like to see a 
national program? 


Dr. Horn: I think it is an absolute must, 
not just in our own particular area but in 
others as well. In this brief we have not tried 
to suggest any of the methodology. I must say 
that in speaking to university deans myself I 
become somewhat more confused, if not 
almost discouraged, when I hear their state- 
ments that they feel it is almost impossible 
to have a total and effective communication 
process going on within their university for 
as frequently as it would have to be with all 
areas of engineering, including the social 
sciences. Yet I do not see any way but the 
most direct kind of seminar and personal 
communication, far more than ordinary rou- 
tine things. This is our concern. 


Senator Yuzyk: I have at least one other 
question, but I will give way in case there 
are supplementary questions. 


Senator Robichaud: I have a related ques- 
tion, which has to do with recommendation 
No. 4 of the Mining Association of Canada 
brief, on page 11, where you suggest that 
through the use of tax and other incentives, 
the proportion of the national research and 
development effort carried out by the indus- 
trial sector be substantially increased. By this 
I understand that the industry is already tak- 
ing advantage of tax concessions and other 
incentives offered by the federal Government. 
Could we have an idea of the extent to which 
the mining industry has taken advantage of 
this policy in order to increase their work in 
research? Is it substantial? Are they really 
taking advantage of the existing concessions? 


Dr. Horn: Holding it strictly to mining 
rather than including metallurgy, the figure I 
have for 1967, which is a very recent figure of 
DBS would show that the Government of 
Canada was the source of $500,000 only for 
mining research funds, out of a total of $1.3 
million for mining and metallurgy. 


Senator Robichaud: When you say research 
funds, were they grants or were they tax 
incentives? 


Dr. Horn: One hundred thousand of those 
funds would be incentives. 


The Chairman: There are no tax incentives 
for research. 


Dr. Horn: Dr. Gauvin might speak specifi- 
cally on this. 


7400 


Dr. Gauvin: No, the very latest figures on 
the portion of gross national product allocated 
to research in Canada for 1968 is still not 
strictly and precisely set. We suspect it is 
around 1.3. We must take into account both 
mining and metallurgy, which has spent 
slightly over $45 million, and which repre- 
sents, compared to the total metal sale, roughly 
1.3 per cent of its gross sale. Our industry is 
running at the Canadian average, which is 
quite good because you have to consider that 
other industries which depend very largely on 
research—I only have to mention electronics 
and aircraft—run very much higher. Pulp 
and paper, which is also a primary resource 
industry runs at a fraction of 0.5. 

To answer your question, it is true that on 
the one hand industry has received incen- 
tives, the ones mentioned before. It is using 
at least some of those funds in order to sup- 
port what I consider to be a good program of 
research and development. 


Senator Yuzyk: I actually have three ques- 
tions here in connection with Section 4 on 
pages 17 to 19, regarding the specific scientific 
and technological objectives. They are 
outlined here and this is worthy of pursu- 
ance in every possible way. The questions 
that I have to ask regarding these objectives 
and tasks are these: I should like one of the 
witnesses or any of the three witnesses to 
reply. Should the research task not be pur- 
sued also by the Mines Branch of the Depart- 
ment of Energy, Mines and Resources? What 
co-operation has this department given to 
industry? The other question is has industry 
considered establishing its own research 
institute? 


Dr. Horn: Could I have the first one again, 
Senator Yuzyk? 


Senator Yuzyk: The research task as 
outlined here. How much of these tasks can be 
performed by the Mines Branch? 


Dr. Horn: Yes, definitely. I do consider, in 
all of those, that the Mines Branch would be 
a part of practically every one of them, if not 
all of them. As a matter of fact, in writing 
these down I am sure that we all felt that 
they were practically, with the exception of 
possibly one, candidates for what we have 
called these medium size programs. In other 
words, I do not think that any single agency, 
public or private, would ever be completely 
effective in prosecuting the whole of any one 
project. The answer is definitely yes, that the 
Mines Branch would come into all of them. 
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Senator Yuzyk: How much co-operation has. 
this branch been giving to the mining 
industry? 


Dr. Horn: I would say over a-long period of 
time, certainly a great deal in certain areas, 
but notably in the mineral processing area 
which is the concentration of ore since ores. 
are different all over Canada. Whoever begins. 
a mine has to establish a method within his 
mill and his flotation circuit. To this extent, 
contribution of the Mines Branch has for 
many, many years been tremendous. In the 
area of mining research, which has to do with 
the mining process or with the excavation 
process the Mines Branch has been very 
severely limited by research funds. Let me 
put it the other way. Until about two years 
ago with the introduction of the Elliot Lake 
Research Laboratory I do not believe there 
was a year when they had a budget of more 
than $300,000 to $350,000 to do research for a 
$3 billion industry and I am excluding, by the 
way, Mineral fuels, which is not a part of the 
mining association in Canada’s interest. 

The way I am trying to answer the ques- 
tion is that they certainly have given co-oper- 
ation, needless to say, we cannot always see 
eye to eye with. what should be done for 
industry and what we believe industry needs 
to have done for it. 


Senator Yuzyk: Does the industry make 
representations? FA 


Dr. Horn: We do and we have in the past, 
but we were trying to exert an advisory func- 
tion on the basis of being a single sector of 
society. This, we learned, was not really a 
formal possibility with Government. 


Senator Yuzyk: There is a lack of com- 
munication there as well. 


Dr. Horn: I hope a great deal of it will be 
solved by the recent formation of the Nation- 
al Advisory Committee on Research of Min- 
ing and Metallurgy. We submitted a brief to 
the Honourable Jean Luc Pepin in February 
1967, urging the formation of this committee. 


Senator Yuzyk: The third question is about 
the establishment of the research institute 
that would be operated by the mining indus- | 
try itself: 


Dr. Horn: Yes, a great deal of consideration 
has been given to that. I think that possibly 
one reason why it was turned down after a 
period of very intensive thought four years 
ago was that industry still felt that the Gov-, 
ernment, that is the Mines Branch, should be. 


! 
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doing so much more work of that kind, that 
industry did not feel it was necessary to 
spend its own money on setting up a national 
industrial research institute. 


Senator Yuzyk: It should pay off, because 
there is research done, I understand, at the 
various mines at the local level. If there was 
more co-ordination I should think you would 
get better resulis. 


Dr. Horn: That will always be a reason, but 
I would not say it will always prohibit the 
establishment of an institute, because the 


- geology of Canada is so variegated. It is so 


different between British Columbia and 
Ungava and in view of this fact, when you set 
up a mining research institute you have to set 
it up at or in a mine somewhere in one spe- 
cific geology. So many of the results of 
research that you get are applicable only to a 
portion of the actual production part of the 
mining industry. Particularly it goes for such 
things even as methods for the support of 
underground openings, et cetera. Almost 
everything is governed one way or another by 
a particular geological surrounding. 


Senator Carter: You have a $4 billion 
industry. How much of that $4 billion goes 
into research? 


_ Dr. Gauvin: Forty-five million dollars. 


Senator Robichaud: I have a question on 
the brief of the Arctic Institute. On pages 4 
and 5 you mention the need for improved 
relations with the Government. On page 5, in 
the second paragraph you say that this col- 
laboration has, in fact, grown steadily with 


the increase of Government activity. 


Then you carry on by saying: 

The Institute has endeavoured to stay 
abreast of thinking in those departments 
and agencies concerned with the north— 
Indian Affairs and Northern Development, 
Energy, Mines and Resources, Transport, 
Defence, Agriculture, External Affairs 
and, of course, the National Research 
Council, to mention some. 


_Iam a little surprised, due to the fact that I 


understand the chairman is from Montreal 
and the Department of Fisheries has an Arc- 
tie laboratory in Montreal connected with 
McGill and operating connections with McGill 


University and also due to the fact that you 
_have mentioned in your preliminary remarks 
_your contact with Greeland. My question— 
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and I have reason to ask it—would be, do you 
have any direct contact with the Arctic 
laboratory in Montreal of the Department of 
Fisheries; and also, in view of your connec- 
tion with Greenland, have you any interest in 
one of the major research problems of the 
fishing industry in connection with Green- 
land, that is, the taking of our Atlantic salm- 
on, which are being depleted, our Atlantic 
salmon population is being depleted, due to 
the fact that they are being taken by the 
Greenland fishermen. 


Professor Lloyd: This is a particularly sen- 
sitive question, the first one, because about 
six feet from where the senator is sitting is 
Dr. Dunbar, who is or was one of the leading 
lights of the Arctic section of the Fisheries 
Research Board and the captain and designer 
of its research ship the M/V Calanus in the 
Arctic. Therefore, I would have to apologize 
not only to the Senate but also to Dr. Dunbar. 

What we are speaking about is Arctic 
research in general and the Fisheries 
Research Board, the Arctic section, has done 
admirable work which is very important and 
has helped a lot of students get training. 

On the question of the Arctic, Dr. Dunbar 
was not only the Arctic research skipper but 
was also Canadian counsel in Greenland and 
did marine biology there. I put in a little time 
in Greenland, too. 

The problem that arises—I do not know 
whether we should pursue it now—for east- 
ern Canadians, Scots and Norwegians, is that 
they have for years been fishing salmon, 
who have obediently returned to the rivers 
where they were born. For the last few years, 
a lot of salmon fishermen in the areas of the 
rivers in Norway, Scotland and eastern Cana- 
da have been upset by salmon not returning. 
It turned out that the Eskimos and the Danes 
found that the salmon had been spending the 
intervening years in Greenland waters. 


So the local salmon fishery in Davis Strait 
interfered with the other one. 


Dr. Dunbar may want to add details on 
that. ; 


Dr. M. J. Dunbar, Professor, McGill Univer- 
sity: May I add a few words. This problem 
concerns that part of the Arctic Institute 
which is Danish, but the problem does not 
really touch on the Canadian Arctic areas at 
all. The salmon is scarce even in Ungava Bay 
and does not come in farther north at all. We 
are keeping an eye on it, and it came up at 
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the last board meeting. In point of fact, this 
same problem is being handled at the level of 
the ICNAF, the International Committee on 
North Atlantic Fisheries. 


Senator Grosart: My first question relates 
to the figures of research and development 
support in the brief of the Council on Urban 
and Regional Research. Has any estimate 
been made of the support given by the pri- 
vaie sector? 


Mr. Armstrong: We do not have any hard 
figures. We engaged a very well known con- 
sultant, to explore this area. On the whole, it 
turned out that, of course, utilities and some 
of the finance institutions were spending 
money to find out things for their own pur- 
poses but on the whole were not making the 
results available to anyone else and not 
inclined to say what their spending was. I 
cannot answer in any detail. 


Senator Grosari: Could you make a guess 
at the magnitude, because it is a rather 
important figure? I would go so far as to say 
that the figures you have on page 3 are 
almost meaningless unless you can relate 
them to what the private sector is spending. 


Mr. Armstrong: These were based on a sur- 
vey we conducted on public spending. This 
was the suggestion, in the first instance, of 
people in private corporations, who said that 
they thought this was primarily a governmen- 
tal responsibility and asked what Governments 
were doing about it. That is why we went 
to find these figures and why they are 
confined to public sources. 


Senator Grosari: One of the questions we 
have to answer is whether that is true or not. 
I would suggest it is very important that we 
have these figures, because it is meaningless 
to suggest to the federal Government that 
they should increase substantially their fund- 
ing in any one area if the people concerned 
are not able to relate this to private sector 
funding. This is, after all, one of the essential 
decisions that any government must make. 


The Chairman: Are you speaking now 
about funding or research being done in the 
private sector, in urban affairs? 


Senator Grosari: Both in the performing 
sector and as funding. In other words, the 
response of the Government is to fund where 
the private sector, where any industry or dis- 
cipline, is unable to do it or is not doing 
it—particularly where it is unable. 
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The Chairman: Private funding would be a 
very small proportion in research. 


Senator Grosart: It depends on how you 
define “research”, Mr. Chairman. Obviously a 
developer in a city is doing a great deal of 
research. I would doubt if the suggestion 
made is really valid, that if they are not 
prepared to give it to somebody, and if they 
do it for their own purposes, that it ceases to 
be research. 


The vital question is the total funding of 
research. Funding is the same thing as perfor- 
mance, in this sense, because if you are fund- 
ing, someone is spending money, therefore 
you are performing. 


Mr. Martin: I do not know if we can an- 
swer your question but I would like to ask Mr. 
Teron, who is one of the important develop- 
ers in Canada and a member of our board, 
to give some idea of what the private sector 
may do in that area. 


Mr. William Teron, Member of the Board, 
Canadian Council of Urban and Regional 
Research: I think it would have to be said 
that the amount of urban and regional 
research work done in the private sector is 
very small. The research done by private 
industry is done by the product people like 
Domtar, on the product itself. So, while this 
is in the realm of building, it is not in the 
realm of urban or regional research. 


Senator Grosart: I don’t understand that 
position at all. We hear about perma-frost 
research. Well, research is research. If Dom- 
tar are doing research on producing better 
building products, surely that is research in 
any definition that I know of the word. 


Mr. Teron: Mr. Chairman, we are recom- 
mending that Canadians spend more on urban 
research because our cities are in a fairly bad 
state. We are trying to encourage a whole 
new attitude of finding out more about our 
urban centres. The Council itself spends 
about $200,000 a year, but that is a relatively 
modest amount of money. It takes $100,000 
just to have a staff to try to find out what the 
problems are. 


The Chairman: And half of that is Ameri- 
can money. 


Mr. Teron: So it is really a pittance when 
you think of the amounts of money being 
spent on our cities at the present time. 


If you stop to consider what has been said 
by our executive officer, you will realize that 
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what is being spent on work being done 
municipally and provincially is more than 
what is being spent federally. Moreover, that 
work is done in a more short-term, immedi- 
ate way about particular local problems. 

To that you can add a larger amount of 
money invested by private enterprise, but 
again it has even more short-term immediate 
application. 

But the real problem in urbanization lies in 
the infrastructure itself. It is in the over- 
crowding which no private enterprise gets 
involved in, in respect of research. It is in the 

‘relationship between environment and pover- 
ty; in urban transportation and what it can 
do; in the problem of 20 million people 
spread over 3,000 miles, and in the fact that 
opportunity usually lies far away from those 
Canadians. 


Senator Grosari: If I may interrupt you, I 
was not asking you what particular kinds of 
research were being done or by whom they 
were being funded. I am not asking for an 
analysis of the problem or whether it should 
be related to poverty or whether it is valid at 
all. I am not asking for a philosophical disser- 
tation at all at the moment. All I am asking 
for is the total figure being spent on research 
and development. That is all. An estimate or 
even a guess will do. 


Mr. Armstrong: May I say, sir, that 
Canadian universities do report annually 
what they are given for research and from 
what sources. The amounts in this field are so 
small that they don’t even make a separate 
item. 

It just happens to be one of our functions 
to run a list of research in progress. So we 
know that Bell Telephone, for instance, has 
made fairly substantial grants to the Univer- 
sity of Toronto in the last couple of years, 
directly in the area of urban research. These 
are very small, relatively; so small, in fact, 
that they don’t appear either in published 
company accounts or university accounts as 
separate items. 


Perhaps, if there were the kinds of Govern- 
ment grants for research in this field that 
there are in some of the other sciences, there 
‘would be more adequate returns and, inci- 
dentally, more adequate subscriptions. 


Senator Grosart: I won’t pursue the ques- 
tion. I am merely asking for the total figure. 
If anybody wishes to attempt it, I can suggest 
to you some places where you will find some 
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of the components. You will find them in 
reports of the Bell Telephone, in reports of 
RCA Victor, in reports of CNR and CPR, all 
of whom do research and development in 
various aspects of urbanization. 

I suggest to you that is not an adequate 
answer to skate round the question and say 
that you cannot find the answer. It can be 
found. This is a science committee and you 
are scientists and I suggest that the answer 
can be found. 


The Chairman: I suppose, Senator Grosart, 
that that would be much more the responsi- 
bility of the committee than of our guests 
tonight. I don’t think they would be able to 
get the kind of answers we would get. 


Senator Grosart: Not tonight, but I merely 
suggest that anybody coming to the Govern- 
ment asking for money should be able to give 
some comparative figures to help the Govern- 
ment make its judgment. However, I will 
leave that subject. 

The second point that occurs to me is per- 
haps deliberate but explainable. The whole 
brief seems to concentrate on the urban 
aspect with very little emphasis on the 
regional aspect. Nevertheless, the figures in 
paragraph 6 on page 3 of your brief purport 
to take in regional research and development 
as well as urban. Are there other regional 
research and development expenditures that 
would not be included here? 


Mr. Martin: Before you came in, Senator 
Grosart, I explained that one of the major 
areas in which we decided to invest a small 
amount of money at our disposal was regional 
development and urbanization. We are con- 
cerned with that, therefore. 


The Chairman: But you are primarily 
interested in the urban affairs. 


Mr. Martin: Urban affairs and the impact of 
urbanization in regional development. 


Senator Grosart: I can understand that in 
view of the funds at your disposal and it was 
not a criticism. I presumed it could be 
explained. 


Mr. Armstrong: I should say that “Region- 
al” in our title refers to the urban-centred 
region. That is the region of greater Montreal, 
for example, as distinct from the Atlantic 
region. Therefore, when we set out to find out 
what governments were spending we set out 
some different figures, with the advice of 
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DBS, to identify this kind of “urban-regional” 
rather than “urban and regional’, if you like. 
Therefore, items coming from federal agen- 
cies did not include research expenditures of 
what is now Urban and Regional Expansion 
or its components in the Atlantic Provinces. 
It does include the usual local studies. 


Senator Grosart: I am interested in defini- 
tions because, when we make our report, we 
are going to have to use words. 


With respect to the mining and metallurgi- 
cal industry, I read two figures, one of $80 
million on exploration and the other of $45 
million, which are apparently expenditures 
on research and development. How do you 
define research and development in your 
indusiry? To me as a layman I would call 
exploration research and development. 


Dr. Horn: Senator Grosart, Dr. Gauvin may 
define metallurgical research, but mining 
research has always been difficult to define, I 
must admit. Mining research is the investi- 
gation of problems within the total mining 
operation, which investigation is based upon 
and procured through systematic, scientific 
principles. What that would rule out in our 
industry is a great deal of testing which com- 
panies do carry on and have carried on for 
many years. I am referring to such things as 
for example, testing 1,000 drill bits in the 
same rock in order to find out what is best 
about one of those drills. In other words, the 
investigation would not be based upon scien- 
tific principles. Mining research nowadays has 
a very heavy element of what is termed rock 
mechanics, and rock mechanics really is the 
study of the response of rock and the behavi- 
our of rock under the force field of its physi- 
cal environment. 

Now, this means the stability of all under- 
ground openings so that it is becoming quite 
a field of research. But in the most general 
sense I would insist that it be based on inves- 
tigations conducted according to scientific 
principles and not on purely empirical test 
work so to speak. 


Mr. Bonus: I wonder if Mr. Gauvin or Mr. 
Pasieka would care to speak on this aspect of 
it? 


Dr. Gauvin: I would simply add to that, 
that mining research definitely does not 
include any exploration work of any kind. 
The two accounts are completely separate but 
when it comes to distinguishing between 
where mining research ends and the separa- 
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tion, refining and purification of the metals 
begins, the dividing line is indeed very thin 
and in some of the problems we handle, for 
example, the floatation operation and the 
fragmentation or breaking up of rocks, it 
applies to both the mining and metallurgical 
operations. I believe Mr. Pasieka, who is a 
mining engineer, may wish to say a few 
words on this. 


Mr. Bonus: Mr. Pasieka may like to give 
his opinion as to the extent to which explora- 
tion overlaps development. 


Mr. A. R. Pasieka, Chief Mine Research 
Engineer, Falconbridge Nickel Mines Limited: 
Mining, as Dr. Horn mentioned, is unique in 
many ways. It is very hard to set up test 
plants and pilot operations as you do in 
metallurgy. Consequently when you get into 
the definition of research, you get into.some 
very thin areas in relation to lab research and 
scientific investigation. The reason is, I think, 
that it is the classic definition of research 
which is a little hazy in relation to the miner 
who cannot simulate or scale down in the lab 
or what have you the environment he has to 
deal with in a mine. But generally speaking 
the definition that IRDIA has is a good one 
and that is the definition we generally try to 
follow. They define pure, fundamental 
research for no specific end, and they also 
define applied research and development. I 
think generally the mining industry follows 
the government definition. We do not agree 
entirely in the mining end that it is the same 
as the metallurgical people say. 


Senator Grosari: But the IRDIA definition 
is comparatively recent. I do not think it 
would be the traditional definition of 
research. The reason the question is impor- 
tant is that we are faced with international 
comparisons, and when I asked our friends 
from OECD if they were reasonably certain 
that our comparisons were based on constant 
definitions, their answer was no. 


The Chairman: Well, we are just at the 
beginning of a new experience in that field 
among nations and it is not easy to have 
common definitions, but to come back to your 
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original question on data collection and | 


exploration, the Dominion Bureau of Statis- 
tics included it in what they call scientific 


activities, but it is not included in R & D = 


which is part of scientific activities. 


Senator Grosarit: Again in the definition on 


page 11 of the Urban and Regional Council | 
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report I read that “forced labour on imposed 
intellectual assignments has repeatedly prov- 
en a wasteful way to try to expand knowl- 
edge.” Do we have forced labour in Canada? 


Mr. Martin: It is a question of style. 
The Chairman: We have it in the Senate. 
Senator Haig: Especially in your committee. 


Senator Grosart: Finally on centralization 
versus diversification at the funding level, as 
you know I am always surprised at the resis- 
tance of the science community to centraliza- 
tion, which I am unable to understand, 
because it is there anyway. It is not a ques- 
tion of whether we should have centralization 
of funding but really what kind would the 
scientific community like. We are getting 
plenty of answers, but we are having difficul- 
ty getting a consensus. At the moment there 
is one central agency known as Treasury 
Board and anyone who understands the 
process leading up to Treasury Board’s deci- 
sion knows that they look at every item of 
expenditure and say “yes, no, maybe, more 
or less.” I would like to throw out the thought 
that since it is there, there is no use arguing 
against it. It is there and it will always be 
there. 


The Chairman: I am sorry senator, to inter- 
vene again but I think our guests were speak- 
ing not so much about the amounts; they 
were speaking specifically of a diversity of 
agencies allocating funds once the Treasury 
Board has done its job. 


Senator Grosart: I do not see anything to 
indicate that is so in the brief, and I have 
read it very thoroughly. The brief does dis- 
cuss it and I wont quote ii OU ait. Goes 
suggest there should be many agencies. I 
agree with this, but I say no matter how 
Many agencies you have you still have cen- 
tralization of decision unless the science com- 
munity can come up with something which 
will persuade the political decision-maker 
that there should not be this particular kind 
of centralization. We have now, to answer 
your point, Mr. Chairman, the situation 
where the Treasury Board does come up with 
broad allocations, and it also comes up with 
Specific questions. It decides whether Energy, 
Mines and Resources will be permitted within 
the terms of the budget to spend X dollars on 
X project at Y university. 


The Chairman: But it does not say whether 
or not I should receive a grant. They would 
orobably turn me down anyway. 
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Senator Yuzyk: Not this government. 


The Chairman: I think this brings us to the 
question that was raised in particular by the 
brief presented to us by the mining industry 
about their centralized agency. I think there 
has been no question about this up to now. I 
would hope that Dr. Horn would perhaps 
explain this a little more fully, how he visual- 
izes this agency; and perhaps also we could 
have some comments from the two other 
groups represented here tonight on this kind 
of concept. 


Dr. Horn: Mr. Chairman, I must honestly 
admit that I think, as I said earlier in the 
brief, we have given a minimal amount of 
thought to the methodology of the things that 
we have generally recommended. 

I think that what we are trying to say in 
regard to the centralized agency would be 
that it would have somewhat more direct 
knowledge and, possibly, scientific capability 
to very toughly direct policy and national 
objectives, even including the general course 
of major national programs, without having 
the authority or the trouble of administering 
the course of these programs once they had 
set sail, so to speak. I certainly would not 
myself presume to suggest Government 
organizational changes for that. I do not know 
whether my colleagues have something to add 
on that. 


The Chairman: In any case, if you visualize 
a central agency at that level, it cannot be at 
the official level; it has to be at the ministeri- 
al level. 


Dr. Horn: Yes, and I have implied that, or 
tried to, in the brief. 


Dr. Gauvin: I would like to add something 
on this, Mr. Chairman. You will appreciate 
what the association recommends, it supports 
Science Council Report No. 4 and says that is 
good, sound and well established. Some peo- 
ple say it is motherhood, but our friends 
down south have recently hailed... 


The Chairman: Do not speak about that 
today. We had a long discussion in the Senate 
today against motherhood! 


Dr. Gauvin: We do not feel it is proper for 
us, and you have been hearing a great deal 
about this major problem; but what we need 
in Canada are medium-sized projects directed 
towards industrial needs that indusiry cannot 
meet. 
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Our recommendation No. 1 is a good exam- 
ple. It is important to have remote sensing 
methods to detect new ore bodies. We are run- 
ning short of copper and zinc in this country, 
though we are possibly bringing into produc- 
tion bodies which 10 years ago we would 
have laughed at. We need more precise meth- 
ods. We have made a particular study of 
these problems, and we figure it would cost 
about $5 million, over a period of three years, 
on a joint program of action involving uni- 
versity talents, and we know we can get peo- 
ple in the Government, in Energy, Mines and 
Resources, and skilled industrial people; but 
no company, even as large as my own com- 
pany, can contemplate the expenditure and 
magnitude of that task over such a short peri- 
od of time. The problem, as Senator Grosart 
has pointed out, is this. Suppose that Trea- 
sury Board does assign a certain amount, “X” 
dollars, for ““Y” projects. 

Is it up to the Treasury Board to recom- 
mend that the laser method of remote detec- 
tion be adopted? Instead of thinking of new 
organizations that are going to be funded or 
established in the future why do we not look 
at what we have. We find that we have a 
parallel existing right now. The IRAP system 
of helping industry is one of the most satis- 
factory methods of Government incentive or 
industrial research in operation today. We 
know that it is administered by capable peo- 
ple drawing not only on the 839 professionals 
that you can find in the National Research 
Council, but far more than that through their 
numerous advisory committees and _ their 
associate committees. I am a very proud 
member of the National Research Council, 
among other things. I know that it can draw 
on another task force of about 600 top scien- 
tists in the country who have great experience 
in establishing priorities and in carefully 
selecting and planning these medium sized 
projects. All of this expertise could be 
brought to bear tomorrow, if necessary, with- 
out any necessity of establishing a super body 
such as that which has been under discussion 
for a long time. 


I would suggest to you, gentlemen, that it 
would have the added merit of providing us 
in Canada with the experience of handling a 
project of some magnitude prior to the vastly 
more intricate problem of handling very 
much larger projects of the nature of trans- 
portation, urban development, and all the 
major national projects recommended by the 
Science Council. 
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The Chairman: But is your proposal to the 
effect that the National Research Council 
should become the centralized agency to co- 
ordinate research within the federal 
Government? 


Dr. Gauvin: That is a very insidious ques- 
tion, Mr. Chairman. 


The Chairman: I thought that this was your 
proposal. I was not trying to be insidious at 
all. 


Dr. Gauvin: I would recommend that this 
body at least consider the possibility for the 
administration of those medium sized pro- 
grams. I am not referring to those far more 
complex and complicated programs which 
require resources infinitely larger. I am refer- 
ring to those medium sized programs which 
are still beyond the capability of a single 
firm, and sometimes a single industry. This is 
where I believe the real need is—at least in 
our industry. 


Senator Grosart: cost that 


suggestion? 


Did you 


Dr. Gauvin: Yes, sir. 


Senator Grosart: I think you were going to 
give us a figure? 


Dr. Gauvin: The figure is around $5 mil- 
lion. I have a break-down, but like all 
research projects it is based on intangibles. It 
is the best we can do in the light of 
experience. 


Senator Grosart: I am speaking from mem- 
ory, but I think the total expenditures by 
IRDIA in 1968 were $23 million. So, to IRDIA 
this is not going to be medium sized. It is 
going to cost almost a quarter of its budget. — 
Now, IRDIA has to go to the Treasury Board : 
to get that money. How do we get around 
that? I am not in favour of Treasury Board’s 
making the decisions, but I am looking for a 
way to get the political decision made with 
the maximum of in-put of advice of the 
science community. 


Dr. Gauvin: But, Mr. Chairman, may I | 
remind Senator Grosart that IRAP was 
awarded $7 million this year by Treasury | 
Board. This, of course, is a relatively small 
amount of money compared to what we have 
been discussing, but I submit it is very effec- 
tive support to the industry. 


The Chairman: But you do not consider the | 
programs administered by the Department of | 
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Industry, Trade and Commerce to be as good 
as the one administered by NRC? 


Dr. Gauvin: No, sir. 


The Chairman: I think Mr. 
wanted to make a comment on this. 


Armstrong 


Mr. Armstrong: I think Dr. Gauvin has 
made the main point, that while the members 
of the Treasury Board make the global alloca- 
tion, they do not presume to make the 
scientific judgment on the substance of the 
research. 


Senator Grosart: As a matter of fact they 

' do. You simply cannot get away from the fact 

that they do. The secretariat of the Treasury 

Board goes down every item according to the 
evidence we have had here. 


Mr. Armstrong: I can only say, sir, that in 
my several years of administering federal 
research grants I must have been extraor- 
dinarily lucky, because they were prepared to 
say “Yes” or “No’’, but not to second guess 
the judgment that the Government has got, as 
Dr. Gauvin has said, from its own experts. 


Senator Grosart: I agree with you. All I am 
Saying is that the vital decision is ‘Yes’ or 
“No”. This is as scientific a decision as it can 
be. The decision not to give money to ING 
was a science decision, and it is part of the 
problem of national science policy. 


Mr. Armstrong: I quite agree. What we 
suggest in our brief, to which you were kind 
enough to refer, is that this judgment in our 
field of urban affairs necessarily has to be 
delegated somewhat outside the federal Gov- 

ernment, the kind of judgment on which the 
ultimate “Yes” or “No” depends; it must be 
delegated outside so that it will involve other 
governments, and if you like private industry 
as co-subscribers to the major program, so 
| that it will enlist the judgment of enormous 
numbers of volunteers who are willing to 
give judgment but get nowhere near the 
Treasury Board. 


Senator Grosart: I am not arguing against 
this. All I say is that this is exactly what you 
have now. You may not, as one institution 
outside of government, be getting what you 
want, but there are many similar institutions 
that are getting money, so you are describing 
-a situation that exists, and we are told over 
and over again it is not satisfactory. The 
OECD says it is not right, so everybody keeps 
coming back and saying, ‘“‘We should have 
this”, and I sit here and say, “That is exactly 
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what we have.” What is wrong with it? We 
know it is wrong, but what is wrong? What 
do we substitute for it? 


Mr. Armstrong: I think that if there were a 
much more complete sharing of information 
among these delegated judgment-bodies the 
system would work very much better. That is 
one of the reasons why there is a considerable 
emphasis in our brief on information services. 
Nobody wants to duplicate other people’s 
work; nobody wants to commit oversights. 
This happens in both directions for the lack 
of this kind of information service in most of 
the sciences, and certainly in our field. 


Senator Grosart: Information is only one 
part of the problem. When you have the 
exchange of information you still must have 
the assessment of the comparative values of 
different pieces of information, which brings 
us back to where we were. I see Dr. McTag- 
gart-Cowan smiling. He and I have been 
through this before, and I think will be again 
soon. 


Professor Lloyd: If I might speak as an 
academic rather than as Chairman of the 
Board of Governors of the Arctic Institute, I 
am a geographer, and as such find myself 
involved as a social scientist and a natural 
scientist in this problem of fund raising for 
research. It has generally been true that the 
natural scientists are reasonably well 
financed—as I am sure you have _ heard 
before—but that the social scientists are less 
so, and perhaps inadequately so. 


Senator Grosart: Except that we do not 
hear that from the natural scientists. 


Professor Lloyd: No. You hear too many 
natural scientists perhaps. The other point is 
that when you come to an area like the Arc- 
tic, which has no senators, sir, and has very 
little influence on the world, it is at the end 
of the list in picking up research money. 

About 15 years ago the Carnegie Corpora- 
tion of New York with American money, 
through its Commonwealth funds, gave a 
grant jointly to the Arctic Institute and 
McGill, which was, as far as we could judge 
at the time, almost an ideal way of guaran- 
teeing the production of good young scientists 
who might work in Government, industry 
and universities in the future. They simply 
turned out a certain number, perhaps 15, fel- 
lowships here, maintaining the young men 
and women in the winter and giving them a 
grant for the summer. They did this for 10 
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years and having demonstrated the process, 
assumed that some Canadians would pick it 
up. It worked admirably and there must be 
three or four dozen in Canada who have gone 
through that system. We have never succeed- 
ed, either through the Arctic Institute or any- 
where else, in getting that kind of a very 
simple setup. We do it for students from 
Borneo, Africa and Latin America. They are 
well financed and do a good job, but they go 
home. We have never done it in Canada for 
corresponding young Canadians who wish to 
go north and do research. 


There was an attempt made in connection 
with the Centennial. As many of us remem- 
ber, there was a profit after the 1851 British 
Exhibition and in those days some of the 
surplus was put aside and many generations 
of British institutions received fellowships 
from them. Some of us approached the feder- 
al Government and suggested that as the 
Northwest Territories have not had anything 
yet to celebrate in the way of culture for the 
last 100 years we might guarantee they would 
have something to celebrate 100 years hence 
if some money was spent on research. We, 
therefore, asked the Government to set aside 
$2 million or $3 million as a capital fund, the 
interest of which each year would be availa- 
ble for this kind of fellowship, based on the 
Carnegie and the 1851 pattern. 

We worked very hard for a year and 
sought everyone we could, but finally it 
ended up upon a desk and never, in fact, got 
to the Cabinet. The whole thing died. 


The Chairman: Your mistake was that you 
did not come to see me. 


Senator Grosart: This is exactly it, Mr. 
Chairman. This is illustrating my point, 
because if I understand what happened, you 
went around knocking on political doors. 


Professor Lloyd: No, sir, we received a 
good deal of advice on this. I am a political 
neophyte. We realized that there were two 
levels to approach, the professional and 
administrative level. 


I am sorry Senator Lamontagne did not, in 
fact, get it on his desk. It was very near to 
your desk several times. The problem is that 
there is not financing for good university 
students who need to be trained in many of 
the research fields for which there is a need 
in northern Canada. 


Senator Grosart: This seems to support the 
suggestion that there should be, somewhere 
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in the mechanism, some group representative 
of the science community so that if you were 
turned down by such a body at least you 
would know it was your fellow scientists who 
said that you should not have the $2 million 
or $3 million instead of having to tell us that 
you did not have any success at the Public 
Service level or the political level. 


The Chairman: Perhaps it was Mr. John 
Fisher who said no. 


Professor Lloyd: No, it went further than 
that. It was on one of your colleague’s desks. 


Senator Haig: You had better quit while 
you are ahead, senator. 


The Chairman: I should like to ask perhaps 
a final question. It is getting late. I think it is 
a question that is related to all three groups 
here. Do you feel at the moment that we are 
doing enough research in the field of trans- 
portation in Canada? This is, of course, more 
of direct interest to you. 


Professor Lloyd: Brigadier Love might 
want to follow me on this. About five years 
ago the Arctic Institute, along with its friends 
in the Government, concluded that a very 
large proportion of the money spent on 
research in northern Canada was spent on 
transportation. The second problem was that 
any development in northern Canada _ ulti- 
mately depends on research. When a particu- 
lar Government agency has been asked to 
report on it, it either says, “Fly everywhere, 
go everywhere by icebreaker or use snow- 
mobiles”, depending on the agency of the 
Government you speak to. 


We were urged to attempt to set up, out- | 


side government, with government encour- 
agement, a research project. Brigadier Love 
took charge of this. He contacted Canadian 
industry, hoping to work without public 
funding on this, so as to be entirely free of 
prejudices. He succeeded in raising, I think, 
$80,000 for an independent study on research 
on transportation. 


We needed several hundred thousand dol- 
lars. We used up the private industry money. 
We stopped. We failed to get the balance of 
the money from the Government, although I 
think we went through the right channels. 


Brigadier H. W. Love, Executive Director, 
Arctic Institute of North America: I think that 
covers the facts as well as they need to be 
covered now. 


Science Policy 


The Chairman: What about your reaction? 
You are interested in transportation, even in 
the north? 


Mr. Horn: Yes. As a matter of fact, in our 
recommendation No. 3 we successfully tore 
ourselves away from our temptation to say 
that the mineral industry should have top 
priority, and we said that, from the point of 
view of our industry, we believed that the 
major problem facing it—this was supporting 
the Science Council—that the emphasis 
should be put on transportation. 


From our point of view, transportation 
means a great deal more than long haul 
transportation into the north, but it means 
that very strongly indeed. 


We have very important and critical prob- 
lems of transportation, even within a mine 
property. In the future, as ore grades are 
likely to become lower and as depths become 
greater we will have tremendous problems 
within the mine itself. But the answer is yes, 
that that is our first choice of major 
problems. 


The Chairman: You know, of course, that 
very little money has been devoted to this 
field of research up to now, and again we 
have quite a diversity of agencies concerned 
with research in transportation, each doing a 
little bit here and there. Would you tend to 
favour a proposal which is being made in 
certain quarters now, that we should have a 
‘kind of national research institute on 
transportation? 


Mr. Horn: As a quick first thought, it 
sounds very good to me, from the one view- 
point, that is, the viewpoint of long distance 
transportation. As I say, to us and more and 
more in the future, the development of a 
‘Mine may well depend on the kind of trans- 
portation measures, which I question would 
fit into your own possible concept of this. 


The Chairman: That is not my concept, but 
this is a concept which has been put forward, 
in the north and west particularly, by other 
‘people. 


Mr. Bonus: Very often, the determination 
as to whether an ore body will become a 
mine will depend entirely on transport, how 
to bring the product to the market. 


Mr. McTaggart-Cowan: The Science Coun- 
cil has commenced its study on transportation 
aS a major program. To reinforce what Sena- 
tor Grosart has brought out (a) it lacks a 
focus and (b) the troubles of the Arctic Insti- 
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tute are just an example that what is in exist- 
ence is highly segmented and therefore there 
are no true centres of excellence, 


Senator Grosart: Is the opposite of segmen- 
tation, centralization? 


Mr. McTaggart-Cowan: Not necessarily. 
That is one way of preventing segmentation, 
but the other thing is what is called mountain 
building, which means building more than 
one mountain, each one being a centre of 
excellence. Maybe we need a range of moun- 
tains rather than Mount Everest itself. 

The other thing is that it is, as Dr. Horn 
has brought out, a very diverse field in that 
you run the full gamut from the actual mode 
of transportation within the mining property 
itself, the interconnection between that 
property and your national systems and then, 
when you get into your urban environment, 
you get into a completely new ball park that 
is as much a part of urban development as 
anything else. 

This major program study is just getting 
underway. Also, the investigation of urban 
development as a possible major program is 
going forward. The urban _ transportation 
problems are part of our urban development 
committee and all other forms of transporta- 
tion are in the transportation study, because, 
according to the best advice we could get, the 
interfacing of those was best done where the 
urban transportation system meets the long 
haul and specialized systems. 

We have lots of examples of transportation 
systems that have been built without studying 
the problem of transportation. The railway 
line up to Churchill is a good example. If it 
had been intentionally designed to miss the 
major ore bodies, a better job could hardly 
have been done. 


Mr. Armstrong: Mr. Chairman, I cannot 
answer the question whether enough is being 
spent on transport research. I can give facts 
to the committee to judge whether it is the 
right proportion. In the case of our own pro- 
gram, 20 per cent of our outlay is, broadly 
speaking, on urban transportation. In terms 
of public research funds as a whole, it would 
seem to be 27 or 28 per cent. 


From our: point of view, this is an area 
where at least a good deal of the vehicle 
technology, except in cold climates, can be 
imported. The area we think particularly neg- 
lected in urban transportation is what we 
might call the side effects, community impact 
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of transportation development. Highway engi- 
neers do find that there tends to be an over- 
sight in respect of the people along side and 
the noise and other associated problems 
which are not directly the concern of the 
highway authorities, and that is where we 
would like to put our emphasis. 

Senator Grosart, it seems to me that, in 
research programming, the opposite of seg- 
mentation may be collusion. 


Senator Grosart: Collusion sounds a little 
like back door politics. 


Mr. McTaggart-Cowan: Mr. Chairman, 
another specialized arm of research in trans- 
portation is in the region of perma-frost up in 
the Arctic. Other witnesses may have men- 
tioned the example of the tractor trains which 
for years have been the standard way of 
moving goods in the winter in the middle 
north without really hurting the environment. 
However, they misguidedly ran a_ tractor 
train up over the perma-frost in Alaska and 
that did disturb the environment. They now 
have a gulley that is presently 16 feet deep, 
and it won’t stop there. It is an irreversible 
damage to the environment. 


Another example is when they were put- 
ting in seismic lines in the perma-frost, they 
got a bulldozer blade and stripped the cover 
off the perma-frost, to put down their seismic 
instruments and the result is that now they 
have formed a chain of lakes up there. This 
again is irreversable and it is a problem 
which has to be tackled as a matter of urgen- 
cy as one which is changing the whole envi- 
ronment. The problem is transferring the 
technology from the lower part of the middle 
north up to the arctic coast and it does real 
damage. 


Professcr Lloyd: This is not a matter of 
lack of scientific knowledge. Canada is proba- 
bly the leader in basic research on perma- 
frost in the world, if not the Soviet Union. 
We have been trying to get this information 
to the bulldozer operator or at least to his 
boss. 


Senator Grosart: It has been suggested to 
us that there is a feeling that we are a long 
way behind Russia in our research and devel- 


opment of the north and it has been rather 
vehemently denied. 


Senator Yuzyk: I have a quotation here 
from Mr. R. A. J. Phillips, of the Privy Coun- 
cil Office, who stated that the Russians 
already know more about our side of the arc- 
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tic than we do, and that we are behind the 
Russians in work on arctic sea lanes. How 
much do we know about what the Russians 
know? I am referring now to the Ottawa 
Journal of November 28, 1968. He also stated 
that if Canadians are not willing to pay taxes 
they may see the arctic taken over by the 
Russians and the Americans. 


Professor Lloyd: I think we have two sepa- 
rate questions here. Mr. Phillips has been in 
the Soviet Union and he was in External 
Affairs a long time ago. I have tried to go to 
the Russian arctic. I was in Russia six times 
and each time I thought I was going to the 
arctic and the last time I got as far as Mur- 
mansk which is just the beginning. 

I think it is true that 20 years ago the 
Soviet Union led us both in the science and 
the application of science to the far north. 
But we have to remember that all Russians 
live much farther north than we do. Lenin- 
grad is up where Churchill is, or somewhere 
in that region. Secondly we must remember 
that they have been at it for a very long time. 


The Chairman: And I am prepared to leave 
it to them in each case. 


Professor Lloyd: The first crossing of 
Canada took place in 1789 and they did the 
equivalent crossing of Siberia in 1648. 


Senator Grosazt: The American made their 
crossing after us, and they have done all 
right. . 


Professor Lloyd: Another point to remember 
is that the Soviet Union had a determination 
to explore all parts of the north including the 
Arctic and they did it very systematically. 
However, from my point of view, the Russi- 
ans in the Arctic do not do any better than 
they do in the south. They do not build any 
better towns and they do not use any better © 
equipment up there. I have seen it in the © 
south, and I am not terribly impressed with © 
it. I do not think we have anything to learn — 
on the applied side. They of course spend © 
enormous sums of money and the Govern- | 
ment has scientists working in the north over | 
20, 30 or 40 years. It has spread over several | 
generations, while Dr. Loken is the third gen- . 
eration of Canadian glaceologists. We have 
something to learn from them about national 
policy and we have a good deal to learn about 
individual scientific effort but that does not | 
indicate that we have anything to learn about 
the technology involved. Miss Dunbar, who is 
here, and who speaks Russian, may like to 
add a word on this. 
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Miss Moira Dunbar, Governor, Arctic Insti- 
tute of North America: If they have done 
more for the Russian north, as Dr. McTag- 
gart-Cowan points out, the reason is that they 
have made a systematic policy of doing this 
for a variety of reasons, not all of which 
would apply here, and you must also remem- 
ber that their north is very different from our 
north. People talk gaily about the Arctic, but 
as a matter of fact the Russian north except 
for some islands off the coast where there is 
no development and a very small strip along 
the coast, is bush and so they have acceptable 
forests up to the north coast. This makes a 
fremendous amount of difference in many 
aspects of the country and serves to make it 
inhabitable. But, in fact, when they talk 
about Russian cities in the arctic I think there 
is only one that is north of the treeline and 
that is Norilsk which is only just north. A 
quotation was mentioned about the northern 
sea route being developed, and this is true 
that it has been developed far more than our 
north. But they wanted to do this. They had 
reasons to use it. They wanted to export their 
timber down the Siberian rivers. They also 
had other reasons for wanting to develop it, 
and so they did. Apart from that, they have a 
slightly easier problem than ours because in 
our case it is all cluttered up with islands and 
the narrows are worse and the ice is worse. 


Senator Yuzyk: And there is no problem 
where they are concerned because they can 
use forced labour. 


Professor Lloyd: I think what Mr. Phillips 
had in mind when he spoke about the Russi- 
ans knowing more about our arctic than we 
do is something about 15 years old. During 
the exploration of the polar continental shelf 
the Soviet Union working from its own side 
of the arctic on the ice was taking soundings 
well beyond the north pole and in fact in 1957 
the Soviet Union had made landings on the 
ce in the arctic basin and they got within 100 
silometres of Canada. They knew where the 
*ontinental shelf was and we did not. The 
‘ollowing year the continental shelf study was 
‘et up and has worked very hard ever since. I 
vould say the extent to which it is financed 
letermines the extent to which we stay ahead 
f the Russians in the polar basin. 


Senator Grosart: Would that be described 
is research? 


Professor Lloyd: 100 per cent. Dr. Fred 
tootes who was to have been on our delega- 
ion this evening has gone north again. 
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Senator Yuzyk: I have one more question 
which stems from a quotation an I think it is 
appropriate since Dr. Ian McTaggart-Cowan 
is quoted here at the 19th Alaskan Science 
Conference. I am taking it from the Ottawa 
Citizen of August 31, 1968. The quote is as 
follows: 


The Canadian Arctic could be a major 
source of food for a hungry world. 


This is a part of my vision of the Canadian 
north. Would you care to comment? 


The Chairman: Is that a new one? 


Senator Yuzyk: I think it is a part of our 
vision. Would you care to comment on the 
wealth of the untapped resources of the 
north? 


Dr. McTaggart-Cowan: Yes. I think I can 
add to that that, apart from the clearly iden- 
tified resources that Dr. Horn and his col- 
leagues could speak on, and the petroleum 
that we know is being explored, there are 
several other avenues. The protein, the food 
value is there. The regenerative period is 
longer than farther south, but it is exploitable 
if the need is there. The cost per pound right 
now would not make it competitive. 

Another area my brother has touched on— 
and I am not sure whether it was in that 
article or another one—is that we should be 
very much aware of the potential of the 
whole Arctic area, the middle north and the 
high north, for recreation. We know that the 
megalopili are going to continue to develop 
and that people, to retain their sanity, are 
seeking wilderness vacations in the north. 
The mobility of the tourist is increasing, and 
I think we have a tremendous resource there 
in recreation, but it has to be husbanded very 
carefully because fishing now in the rivers by 
tourists is fairly far north. You can fish out a 
northern river quicker than a southern one, 
because it takes longer for the fish to mature, 
and so the fishing has to be very carefully 
controlled. However, I do not think any of us 
have any idea how great the recreational 
potential is. 


The Chairman: Would you want to revive 
the Dawson Festival? 


Dr. McTaggart-Cowan: I think we can do 
all kinds of imaginative things. I think we 
have to have a closer look, but I am sure the 
potential is there. However, we have to time 
it so that we spend our money progressively, 
at the right time, but the controls and limita- 
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tions on the bags, when going in for hunting 
and fishing, have to be carefully understood 
and a lot of basic knowledge established. It is 
a matter of transferring that in terms of con- 
ditions one would spell out, and we can do a 
complete circle and come back to transporta- 
tion. If we want to develop it, we have to 
develop the kinds of transportation that 
makes tourism attractive. 


The Chairman: I think we will adjourn 
now. We have been sitting since 10 o’clock 
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this morning, and we will be back tomorrow 
morning at 10 o’elock. I am sure we still have 
all kinds of questions to ask, but I hope that 
when this committee becomes a permanent or 
standing committee we will have the pleasure 
of inviting you to come before us again for a 

longer discussion. | 


Thank you very much indeed for being 
with us tonight. 


The committee adjourned. 
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ARCTIC INSTITUTE OF NORTH AMERICA 


Brief to the Senate Special Committee 
on. Science Policy 


SUMMARY 


Conclusions 

1. The Arctic Institute considers that, despite the pressing 

nature of many of the problems of the cities of regional disparity 

in the populated parts of Canada and other economic and social demands 
upon scientific and technological resources, it is most important that 
Canada devote a sufficient share of these resources to the North ona 
continuing basis. Only through thorough knowledge will the full potential 
of the North be realized for the benefit of this country. 

(Be It is further concluded that the private, non profit 

independent research organization fills an essential role in northern 


research, complementing government, industry and university research 


activity. 
Recommendations 
3. It is recommended that Canadian Science Policy include the 


National Goal. In this context, the North includes the Arctic and the 
"Middle North" and this encompasses large segments of each of seven provinces 
as well as the Yukon and the Northwest Territories. 

4, To implement this recommendation requires first the statement 
itself in national science policy, followed by the provision of enhanced 
support for Research and Development in all of the physical, biological and 


social sciences relating to the North, including enhanced support for the 


training of northern specialists, particularly in social sciences and economics. 


5e It is recommended that the Government of Canada recognize 
the important role of private, non profit research institutions and provide 
operating grants to sustain their growth at_a rate commensurate with their 


role in the total spectrum of research. 


6. To implement this recommendation, and the support of northern 


research proposed in the first recommendation (para 3 above) requires that the 
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merit of northern research be assessed against other demands upon 

scientific resources. This cannot be done on the basis of the numbers of 
people involved nor, in many cases, can it be done on the basis of 
prospective economic return in the near or mid-term. It must then be 
assessed as an investment in Canada's longer term future. 

Toe Until or unless the Federal Government sets up other more 
appropriate machinery, it would seem that the Advisory Committee on Northern 
Development is the best existing body to study the level of funding of 
Research and Development for the North and the funding of private 
organizations involved in northern studies. An overview taken by that 
Committee could then be made known to granting agencies in the form of 
recommendations. When discussing this subject the ACND might ask experts 
from other sources to sit with them. Since north -n development does 
involve many provinces as well as the Territories, and since objective 
widely based scientific advice will be increasingly important, consideration 
might be given to representation from the provinces concerned and fron 


industry, universities and other private agencies. 
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ARCTIC INSTITUTE OF NORTH AMERICA 
Brief to the Senate Special Committee 
on Science Policy 
Introduction 8 
8. This paper sets forth the views of the Arctic Institute of 
North America which bear upon the study of science policy for Canada as 
set forth in the Order of Reference of the Special Committee of the Senate 
of Canada on Science Policy. 
9. The Arctic Institute is a private, non-profit research 
* organization incorporated in Canada by Act of Parliament in 1945 with the 
following purposes: 
a) To initiate, encourage, support and advance by financial 
grants or otherwise the objective study of arctic conditions and problems, 
including such as pertain to the natural sciences, sciences generally and 
communication; 
bd) To collect, arrange and preserve records and material relating 
to the arctic regions, and especially to such areas thereof as form part of 
or are contiguous to the Continent of North America; | 
c) To make such records and material available for pure and 
applied scientific use by properly qualified individuals and organizations, 
) 
including governmental agencies; 5 
d) To arrange for or to assist in the publication of reports, 
mans, charts and other documentary material relating to the arctic regions; 
e) To establish and maintain close contact with other Arctic 
Institutes and organizations engaged in similar or related fields of study. 
10. In the interpretation of its purposes the Institute has established 
that the term "arctic" includes alpine and antarctic and other areas with 
similar cold weather conditions, and that the terms "natural sciences, 
sciences generally and communication" include scientific, social, economic, 
administrative and educational matters. 
sue, The Institute was also incorporated in 1945 in the United States, 
now in Washington, D.C., the incorporation there being precisely similar 
to the Canadian Act of Parliament except for the necessary legal changes. 


The Institute Head Office is in Montreal and it has a branch office in 
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Washington, D.C. It is controlled by a single Board of Governors, roughly 
one~half Canadian and one-half American, and a group of committees of the 
Board, also roughly equally divided between the two countries. It has a 
small permanent staff which is largely administrative, editorial and 
library personnel, while the Institute's scientific capacity lies in its 
Fellows, who number about 250, and its Associates, who number about 1,700. 
The great majority of Fellows are of doctorate academic status, and all are 
elected by the Board for distinguished contributions to northern science 
and development. The Associates include a wide range of academic backgrounds. 
The Fellows and Associates are found chiefly in universities, government 
agencies and industry throughout North America, but also include about 

4O Overseas Fellows and 100 Overseas Associates, This group provided the 
Institute with the best possible expertise on northern scientific and 
technical matters, to scrutinize its research, publications and library 
programs, and to work on the Institute's projects. 

LZ. Appendix A is a detailed coverage of the history, °>2niaa ion 


and activities of the Institute. 


The Relevance of Northern Research in Canada 

Tests “The immediate compelling problems of today in industrialized 
countries are largely those of poverty, regional disparity, urban 
congestion - “th the consequent housing, transportation, pollution and 
related matters ~ and the social aspects of the adaptation of society 

to rapid technological change. In Canada also there is concern to achieve 
the right balance of research and development in industry in order to 
maintain and enhance Canada's competitive position in domestic and in 
world markets. Such matters affect directly most of the population of 
Canada. The risks of failure to deal adequately with them is becoming clear 
and they rightly will be accorded a major share of Canadas scientific and 
technological resources. 

1. Yet there are vast land areas to the north which so far are 
almost untouched by such problems and which will be important in Canada's 
future. One of the aims of this brief is to show that there is a gréat 


potential opportunity for Canadians, for economic and social development of 
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the North which merits an appropriate share of research and development effort. 


——_—_ —<———— 


155 North of the area of population concentration and relatively 
intense development are large segments of each of seven provinces (excluding 
only the Maritimes) and the whole of the two territories into which 
industrial activity, mainly non-renewable resource development, is 
penetrating at an increasing pace and to the benefit of Canada as a whole. 
Much of this area is habitable permanent, happy communities exist the 
mining regions of Val d'Or, Rouyn, Kirkland Ieake, and Timmins are examples, 
as are Yellowknife, N.W.T. and Whitehorse, Yukon further north and west. 
Other regions are less hospitable there are large areas of muskeg bog 
and, north of the treeline, the tundra of the true Arctic. Yet all these 
regions, both the habitable parts and the inhospitable, are known to contain 
large mineral resources. They are capable of significant animal husbandry 
which might be exploited if a world food crisis necessitated use of all 
possible food sources; their inland waters and the adjacent seas have a 
substantial food potential and their forests are vast but, as with marine 
production, very slow growing. Agricultural potential is limited by lack 
of good soil and probably is useful >duly as a supplement to imported 
vegetable products in restricted local areas. 

Gy In all, the North accounts for nearly three quarters of the land 
area of Canada but now contains only a negligible population. Will it ever 
contain a large population or will it remain an empty region with its 

chief importance the exploitation of non-renewable resources carried out at 
isolated sites where for a time a community appears and disappears again 
when the resource has been exhausted? This is an imponderable question 

at present. There are second generation northerners who remain in the 
North because they find it a good place to live and they believe in its 
future. There are others who live there because of an employment opportunity 
and leave for the South when a better opportunity arises. There are those 
who say that living in Whitehorse or Yellowknife is no more rigorous than 
in Quebec City, Winnipeg or Edmonton, and who look forward to a day when 


their community will be large enough to support the sophisticated amenities 
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of the big city even though, so far, their economic base depends directly 
or indirectly on resource industries, and is therefore very vulnerable. 

LT The problems most directly related to the development of northern 
Canada are those of human geography. Studies in many other fields of 
knowledge contribute to these, but it should be the geographer who distils 
the findings of the physical scientist, the biologist, the engineer, the 
economist and the sociologist and asks the questions: Can northern Canada 
support more people? Where, how, and what kind of people? Should we 
expect them to be permanent, semi-permanent, or transient? Can they expect 
to bring their old values and amenities with them, or is this concept 
doomed to frustration and failure and must we learn and accept new standards 
for the North? The federal and provincial governments are engaged on much 
needed land use surveys, resources analyses, and settlement evaluations, 
but it is the rightful place of the university scientist to use the results 
of such surveys to investigate the delicate question of whether persons 
from over-populated parts of the world could live in the Canadian North in 
significant numbers, or to compare the success or failure of Canada's 
attempts to develop her North with those of other countries, such as 
Scandinavia or Siberia, who have similar problems. The likely degree of 
self-sufficiency of particular northern settlements, and the transportation 
and economic arrangements that will have to evolve to eliminate the 
inadequacies, need to be investigated, The analysis of the pattern of 
frontier settlement, which as applied to northern Canada is no longer 
advancing along a "front" ahead of more or less continuous occupation but 
is springing up, sometimes ephemerally, from widely scattered oases, 

should bring out important differences between the present facts of 
northern development and our traditional ideas of pioneer life and the 
opening of a new land. These differences should be made known to and be 
heeded by the planners, the administrators, the school boards and the 
policy makers, who in turn can apply the results of independent northern 


research to the benefit of all Canadians. 


The Main Responsibility for Northern Research 


18. In the face of forecasts of a very large population increase 
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in Canada within the next century, at the very least Canada should keep 
open the option to absorb large numbers of people in the habitable parts 
of the North. This involves continuous study of the environment, the 
means of creating fully acceptable northern communities, the potential of 
new more efficient and economical transportation, the usefulness of animal 
plant and marine productivity in the world wide food situation, the human 
and physiological aspects of northern living, and many other subjects. 

19. This must be largely the responsibility of government. Industry 
can be counted upon and has demonstrated its willingness to provide decent 
living conditions for its employees in the communities it creates at its 
mining sites. But to create self-perpetuating centres of populations, to 
urbanize and industrialize the North, goes far beyond the reasonable role 
of industry. If the North is to be populated in future it must be 
demonstrated that many parts of the North are indeed desirable places to 
astablish secondary industry so that employment opportunities exist, to 
find unique recreational opportunities, to live and to raise and educate 

a family. The starting point is research ~ basic research so that the 
natural, biological and social background is understood and mission 
oriented research, so that all available knowledge is applied to the 
specific problems of northern development. The final answer will not be 
found until much more study has been accomplished. ¥ 

20. There are two other major aspects both of which primarily require 
government support of research. Some authorities regard the North as a 
region which should be retained as a wilderness preserve from which 
significant population and industrial activity should be excluded. The 
need for the conservation of wildlife species, of natural beauty spots 

and of botanical regions unmarred by pollution and by physical disfigurement 
is unquestioned. On the other hand the need to utilize the resources of 
the North is already apparent and it has been suggested that the potential 
of the North for the absorption of major population should be protected for 
the future. 

Pile The Arctic Institute believes that the retention of wilderness 


preserves, of recreational and tourist quality and of suitable areas for 


Ss 
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the study of nature are not incompatible with planned use of resources and 
the introduction of substantial population. The mistakes of the past, 
typified by destructive and wasteful exploitation of resources, lack of 
pollution controls, and overcrowding of urban areas in the South can be 
avoided in new developments in the North. The biologist and the 
industrialist can be brought together to achieve both preservation and wise 
use of resources. Again, thorough knowledge of the region, through research, 
will provide the means and this too is the responsibility of government. 

225 Finally there is the national responsibility for the native 
Indians and Eskimos. These people are few in number, but they pose Canada 
with the challenge of providing them with opportunities to enjoy the full 
life available to all Canadians, without taking from them many useful traits 
in their original culture which they desire to retain, just as other ethnic 
groups retain the more valuable features of their earlier societies. The 
Indians and Eskimos have much to offer their fellow-Canadians in terms 

of adaptation to northern conditions. Given the education and training 
available to those other Canadians, they can become, as the Eskimos of 
Greenland have become, the North's skilled labourers, its efficient 
technicians, and its capable admi ristrators. Along with the few whites 
already accustomed to northern living, they can provide the nucleus of a 


stable population. 


The Role of a Private Research Institution 
23. There are four principal sources of research effort in Canada. 
Government, industry, the universities and finally the private institution 
not directly associated with an industry or a university. The Arctic 
Institute is in the latter category. It has operated with success for some 
twenty-four years and has been responsible in large measure for creating 
Canadian competence in cold climate research. (Appendix A). 

2h. Private, non-profit research organizations provide uniquely a 
means of thinking out and organizing research on interdisciplinary matters 
which normally is difficult in universities because of departmental 
organization along disciplinary lines. They provide a truly national 


background for research projects which also is difficult as universities 
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in Canada, regrettably but inevitably, become more regionally oriented 
because of the predominance of provincial financing. Private organizations 
also provide to government a means of conducting research on a truly 
objective basis, unfettered by the existing policies and practices of 
government and, in some types of work, at considerably lower cost than 

the government could achieve if it did the job itself. 

25. As examples, the Institute operates annually two summer research 
stations which provide logistic support, scientific equipment and general 
scientific guidance and coordination to a wide variety of research 
projects. At the larger station in the Yukon Territory some Institute-inspired 
programs are conducted under direct control of the Project Scientists, 
while others are initiated in the universities and are conducted under 
detailed supervision of senior university scientists with only general 
coordination by the Institute. At the smaller station on Devon Island in 
the Arctic Archipelago, all project work is now initiated and supervised by 
the universities. The Institute provides the logistic support. Each 
station involves a minimum of capital investment as accommodation and 
feeding are on an outdoor, field camp basis. The major costs are in 
transportation to and from the station and for local transportation to 
research sites in the vicinity of each base camp. Scientific quality is 
ensured for the Institute by careful screening of applications prior to 
acceptance by the Institute's Research Committee and general surveillance 
of the work by the special Project Committees concerned. Both these 
stations attract considerable scientific interest and their continuance for 
several years appears justified by the research opportunities present in 
their vicinities. However, because of their temporary nature, they can be 
closed down and moved at small cost when their useful life comes to an end. 
26. On the other hand private organizations are not in a position to 
organize very large operations such as the permanent Meteorological Stations 
in the Archipelago. This needs massive resources which only government can 
command. The value of the Arctic Institute in this regard is its local 
environmental knowledge and logistical capability which make it possible to 
conduct relatively small operations at minimum cost, and to remain flexibie 


so that when the main thrust of research interest is exhausted, it can 
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withdraw without abandoning any large capital investment. A university 

is not organized to provide this sort of support and could do so only at 
the expense of actual research work which would otherwise be carried on by 
its trained personnel. 

27. Through its wide contacts (Appendix A) the Arctic Institute 
has.a truly unique ability to bring universities research workers together 
into multi-disciplinary teams, which at best one university could do only 
very slowly, and governments could do only at great cost. It is able to 
call upon the top specialists available for any specific problem not only 
within Canada, but where appropriate from United States, Scandinavia and 
other countries including the Soviet Union at times, to confer without 
political or national restrair 

28. The international character of the Arctic Institute is a great 
advantage to Canada. When appropriate it can operate as a purely Canadian 
entity. When it is useful, as is normally the case in cele... ?'¢, matters, 
it can operate on an international scale and bring to bear on Canadian problems 
world-wide experience. Canada has no monopoly on scientific talent and 
money and has already benefited from AINA contacts outside her boundaries 
(Appendix A). This also enables AINA to organize international conferences 
on northern problems with attendance from many disciplines and many nations 
and to run them at minimum expense and minimum involvement with ~-)" ‘°>l 


hurdles. 


The Financial Position of Private Institutions 
29. The principal sources of private financing for non-profit 
organizations are industry and foundations. In the present milieu, 
educational and charitable institutions receive the majority of such 
private donations. These causes have the main appeal, together with such 
problems as urban crowding, pollution 2nd youth programs as they have a 
direct visible impact on large numbers of people, Institutions such as 
AINA have always been significantly dependent upon government, and as 

more and more demands are made upon corporations and foundations for funds 


for the immediate and directly apparent causes, their dependence increases. 
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30. If the need for northern research is accepted, governments must 
then accept a major role in its financing. If the role of the private 
institution is accepted as a valuable and indeed an essential complement 

to government, industrial and university research, then the government must 
recognize its importance and provide operating grants to keep them going. 
ihe, As the principal private non-profit research organization 
interested in the North, the Arctic Institute has already achieved much 

in the furtherame of northern knowledge and in the development of mature 
scientific specialists. As actual development moves rapidly northward, 
however, it is not sufficient to carry on at the present level of activity. 
Every agency with any degree of experience in arctic operations is flooded 
-th demands for advice and assistance today as a result of only the very 
spectacular petroleum finds in Alaska. 

Ber Also coincident with the spread of development is the threat 

of irreparable damage to portions of the environment through pollution 

and through unthinking and {ll-advised movement through and construction 
on muskeg and permafrost areas. And, as Canadians move northward for short 
or long term residence in the North, the need to improve living conditions 
becomes more pressing and the contrast between the standards demand:.. by 
southerners and those at present possible for the native people of the 
North becomes more clear. 

33. As noted in Appendix A, the Arctic Institute now has very Littie 
permanent scientific talent on its staff. Its method ofoperation, relying 
on voluntary control and advisory groups for policy and for scientific 
guidance has been satisfactory until recently. For actual project work 

it has been able to attract good scientists for short term employment, 
chiefly during the summer field season. This system is already proving 
deficient as longer term, more complex programs are planned, such as a 
proposed major transportation study and the programs of continuing study 
of northern communities and of native education upon which AINA is now 
embarked . 

3h. One course that is being considered to permit this Institute to 


measure up to the demands of the future is the acquisition of a staff 
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scientific group. It is not desirable to bring scientists permanently on 
to the staff, however, except perhaps in a few special cases. Scientists 
would be able to avoid loss of career opportunities and contact with 

their disciplines and would remain up to date, if they were seconded from 
universities or other agencies to AINA for periods not exceeding two years 
during which they would work on the conception, planning and scientific 
coordination of Institute major programs. These will be of an inter. 

or multi-disciplinary nature and the ideal appears to be a group of five 

or six, representing a mix of the key disciplines in the physical, biological 
and social sciences. 

85 Such a team would be able to plan and implement programs 
covering the very wide range of disciplines and subjects with which this 
Institute is required to deal. It would maintain the Institute's high 
standards, and individuals in the group would be chosen for their abilities, 
their desire for a period away from personal research and yet be able to 
return to their parent institutions after such an interval, to resume 
active research, and teaching if appropriate. 

36. It is by some such expansion that this Institute plans to 
enlarge its programs to meet the needs of northern research and development 
in the future. Obviously this would require enhanced financial support. 
3ie This brief has dealt largely with the Arctic Institute of 

North America rather than more generally with the problems of private, 
non~profit organizations because it is the only institution in Canada 
devoted entirely to northern research and development, which is not 
supported either by a university or by industry. Its problems therefore 


are unique and its value to Canada is unique. 


Examples of Northern Research Requirements 
38. Appendix B sets forth briefly some of the main problems now 


foreseen and requiring study in the interests of northern development. 


7426 Special Committee 


The Arctic Institute Brief 

39. This Institute desires to present its brief at a public hearing, 

to the Senate Special Committee. Institute personnel who will appear are: 
Dr. Trevor Lloyd Chairman, Board of Governors, AINA 
Dr. P.D. MeTaggart-Cowan - Governor, AINA 
Brig. H. W. Love _ Executive Director, AINA 

ho. Depending on availability at the time of the hearing, the 


following will also appear in order to assist in discussion of the Institute 


Brief: 
Dr. M. J. Dunbar . Governor, AINA 
Miss Moira Dunbar - Governor, AINA 
Dr. Diamond Jenness - Fellow, AINA 
Dr. Olav Idken Fellow, AINA 
Dr. Svenn Orvig - Governor, AINA 
Dr. E. F. Roots - Governor, AINA 


Curriculum vitae for these are contained in Appendix C. 
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ARCTIC INSTITUTE OF NORTH AMERICA 


Bricf to the Senate Special Committee 
on Science Policy 


The History, Organization and Activities of 
The Arctic Institute of North Amorica 


Origins 
1. Tho Instituto was founded in 1944 and incorporated in 1945 by 


Act of Parliamont in Canada, It is a Canadian corporation in the full 
senso of this phraso; it is private and non-profit, and honce classod as 
“Charitable” for taxation purposos in Canada, Tho foundors numbered 
thirty-oight in all, of whom cighteon wero Canadian, oighteen American, 
ore British and ono Danish, Among the Canadians woro such notable names 
as J. Robert Boattio, thon Deputy Governor of the Bank of Canada, 

Dr. Charles Camsell, thon Deputy Ministor, Dopartmont of Mines and 
Resources and Commissioner N.W.T., Philip A, Choster, then Genoral 
Manager Hudson’s Bay Company, Dr. Raymond Gushue, thon Chairman, Fishery 
Products Committeo, International Emergency Food Council, Arnold D.P, 
Heonoy , thon Clork of the Privy Council, Dr, Hugh L. Keenleyside, then 
Assistant Undor- Secretary of State for External Affairs, and Dr, Cc. J, 
Mackenzio, then President, National Rosearch Council. It is interesting 
that with such a woighting of senior governmont officials, the founders 
always contemplated a private institution which would have the closest 
possible rolations with other similar organizations both within North 
Amorica or abroad and whether privato or governmental, and yot would be 


indopondont, 


Control and Managomont 

26 Tho Institute was also incoporated in the State of New York 
in 1945; tho official document onacting this was precisely similar to tho 
Canadian Act in all but tho logal details, The U.S. Corporation was moved 
to Washington, D.C. in 1967, There is ono Board, one group of Officers 
comprising an Executive of the Board, one set of policy and control 
committees, Tho Board meots twice annually as the Canadian corporation, 
thon dissolves and in one simple motion decrees that the deliberations of 


the Canadian corporation are applicable to the Americm. In the exercise 
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of their responsibilities Governors and Committee members act without 
national identity. However, should a matter of purely Canadian concern 
arise the Canadian Governors prevail. It is legally possible and is 

within the policy of the Institute to form a wholly Canadian subsidiary 

or other unit if a need should arise. 

Sh The Institute’s scientific capability lies in its Governors, 
Committee members, 250 Fellows, who are elected by the Board, and approx- 
imately 1700 Associates. The Board and Standing Committees establish 
policies and general and specific direction as necessary and Project 
Committees are appointed to oversee specific important projects of 
research, publishing, conferences and so on, Members of all of these 
bodies serve voluntarily without remuneration, 

Se The operations of the Institute are carried out by 4 permanent 
staff headed by an Executive Diroctor at the Montreal Headquarters Office, 
with an Office in Washington, The staff is primarily administrative and 

is about equally divided between Montreal and Washington. The Library, 
with a full time staff of three, is in Montreal, and most Institute 
publication work is centered there including the journal Arctic, which has 
a full time Editor, In Washington there is a particularly heavy accounting 
load to meet the requirements of U.S. Government contract administration. 
Both offices use part-time employees in junior positions to meet sduinda 
trative needs and both have some senior part-time employees. Dr. John C. 
Reed, formerly Executive Director, is the Institute Senior Scientist working 
out of the Wachington Office. A few other scientific and technical employees 
who normally are engaged on Institute projects sometimes are carried on 
office strength, The specialized staff employed to compile the Arctic 
Bibliography in the Library of Congress, Washington, numbers five full 
time experts who are considered as Project staff, although they are virtu- 
ally permanent. 

De The Institute ows its own building in Washington but rents 
space from McGill University in Montreal, Salaries, office space and 
office expenditures, travel, legal and audit fees, insurance and other 


administrative costs amount to approximately $300,000 in the 1968/69 
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budget. It should be stressed that administrative costs include a 
substantial amount of staff effort for such activities as committee 
meetings, conferences, preparing briefs and surveys and handling enquiries, 
which are an important means of performing the Institute’s function as 

the leading communicator in northern science. This has been held 

constant or slightly lower than previous years by economies in travel 

and by accepting staff shortages, despite gonerally rising costs, 

Obviously it must rise in future to keep salaries competitive and to meet 
minima needs, 


Achievements 

6. In twenty-four years of active contribution to northern 

knowledge, the Institute has achieved a great deal: 
(a) It has been a significant factor in creating 
the increasing interest and awareness of Canadians 
of the potential of the North, 
(b) It has awarded some seven hundred grants-in-aid 
through which several hundreds of researchers have been 
attracted to and have become knowledgeable about the 
North, An appreciable portion of Canadian Government 
and university scientists in disciplines such as 
physical geography, glaciology and oceanography have at 
one time held Arctic Institute grants. 
(c) It has established a number of substantial research 
projects that have concentrated research in special 
regions and provided scientific training to hundreds of 
participants as well as adding to knowledge. The 
Institute pioneered arctic glaciology with its Barnes 
Icecap Expeditions of 1950 and 1953. 
(d) It has published the results of many research 
projects - those of the Institute’s grantees and of the 
Institute’s projects as well as those of others ~ and 


now publishes annually some 2,500 printed pages, 
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(e) It has created an outstanding library with an 
unexcelled collection of regional literature, 

(f) It has contributed to education within many 
universities and through its owm courses and programs, 
(g) It has acquired an expert staff, experienced in 
organizing research projects and with the ability and 
goodwill to enlist the participation of top-ranking 
scientists and specialists to assist with any polar or 


northern problem. 


The Scope of Institute Work 
feo The “Proposal” drawn up by the founders of the Institute 

in 1944 emphasized that its studies should be coordinated with work already 
under way to ensure that these studies would be systematically designed to 
obtain answers to major questions called for by any intelligent and orderly 
developnent of the North, These, the Proposal said, would involve three 
main things: “(a) general research into the natural conditions of the 
North; (b) studies applied to specific problems of the development of 

the Arctic and arctic living; and finally, (c) a broad study of the 
relationships of the arctic regions to the physical, social and economic 
problems of the world as a whole”, The Proposal then went on to outline 

in considerable detail the general scope of activities within the two 
distinct aspects involved - pure research and applied studies in both the 


natural and social sciences, with sane special emphasis on the latter, 


Government Relations 

8. This same original proposal also emphasized the great 
importance of having the goodwill and cooperation of government, if its 
work in such fields was to be effective, and the consequent need of close, 
frank and mutually helpful relations with every type of government agency. 
Many things have changed since the Proposal was written, but this 
continuing requirement certainly has not, Canadians are much more aware 
of the North; the Government of Canada is much more actix-> in the North, 


in its large geological and topographical surveys, its other scientific 
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programs and its measures of assistance to industry engaged in resource 
development. On the social side, for many years it has recognized and actively 
pursued its major responsibilities for administration and for the well-being 
of people of the North, This was not the case in 1944. Also much of the 
necessary proliminary research and gathering of data has now beon accomplished, 
not only by government but with the help of univorsities and agoncies 

such as this Instituto, so that tho Arctic is better known. Becauso of 

this and because of the development in transportation technology, no part 

of the Arctic is inaccessible. 

9. Despite these and other changos, however, the objectives 

and scopo of tho Institute romain valid today, although priorities and 
emphasis have altored from program to program as knowledgo and experience has 
developed. Certainly there has been no change at all in the neod for 

close collaboration by tho Institute with tho Government of Canada, 

This has, in fact, grown steadily with the increase of Government activity. 
The Institute has endeavoured to stay abroast of thinking in those Dopart- 
monts and agencies concerned with tho North ~ Indian Affairs and Northern 
Development, Enorgy, Mines and Resourcos, Transport, Defence, Agriculture, 
External Affairs and, of course, tho National Research Council, to 

montion some. This has beon done by having amongst its Governors and 


Committee mombors, both scientific and administrative officials of the 
Governmont, as woll as others who are in touch with Governmont work. The 


Instituto also attompts to keep in personal contact with key individuals, 
from Ministors of the Crown down, in order to assess against governmont 
noeds, the typo of work it should bo doing and to make known to the 
Govornment tho Institute’s potential value, This has boen done with 
considerable success - the existence of goodwill and very substantial 
understanding and support by Government is apparent, Nevertheless as the 
activitios of government agencios and tho numbers of people involved 

in northern affairs inc-ease, there is incroasing difficulty in ensuring 
that the Institute is considered for all those services which it could 


porform in furthorance of national objoctives in the North, 
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Relations with Universities 


10, As with governments, it is important that the Institute keeps 


-abreast of what is going on in the universities - who is active in 


northern studies; who is in need of assistance; what research is under way 
at the moment; what plans are boing developed for the futuro. Further, 
the Institute must know who has competence in each of the many disciplines 
concerned with northern studies as the universities are the prime source 
of experts for work on Institute projocts and of reviewers for its 
publications, its proposals and its research reports. The location of 

the Institute in Montreal makes liaison with the Governments more 
difficult but greatly facilitates its university relations because 
Montreal is a major centre of academic no-them work, and is an inter- 
national city with frequent, broadly based scientific and technical 
meetings. This location has led to mutually advantageous arrangements = 
for instance McGill does not duplicate the Institute’s library holdings 
which serve McGill students freely as well as other students in the 
Montreal area and all Institute Associates and friends, The Institute has 
growing relations with all the universities in Montreal, as it has for 
many years with Laval. 

Hal, Again, as with governments, the Institute attempts to develop 
and maintain its university relations throughout the country by perscriall 
contacts and by attracting onto its Board and Committee leaders in 
northern research in the universities. Also, the Board elects Fellows, 
who now number about 250, on the rocommendation of other Follows for 
distinguished contribution to northern science and development. Such an 
honour carries with it an implied obligation, which is always willingly 
accepted to serve the Institute. Many Arctic Institute Fellows are in 


universities, thereby enlarging tho Institute’s contacts and goodwill, 


Industrial Relations 

ie The Institute also maintains contact with those industries 
which are active in the North. Generally these are the mining, 
petroleum, transportation and related engineering companies, plus somo 


merchandising and some financial companies. Significant but not major 
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financial support is derived from such contacts. Tho Institute is able to 
offer advice, contract research, library and bibliographic services and 
general information, 

13% Contacts with industry from the Montreal Office are generally 
to Canadian industry and from the Washington Office largely to industry in 
the United States. However so many of tho major companies with which the 
Institute is concerned operate in both countries that there is really 
little distinction possible, and frequently a national distinction is 
undesirable, Industrial contacts by the two offices is therefore closely 
coordinated by one staff membor under tho supervision of the Executive 


Director, 


Relations with United States 

14. The Institute maintains in so far as it is possible, similar 
relationships with U.S, Government agencies including those dealing with 
the Antarctic, with universities which have northern programs in tho U.S, 
and, of course, with its Follows and Associates in that country. 

dS There is not the same obvious national interest in the North 
in the United States as that which exists in Canada. Northern and polar 
research activities are concontrated in a relatively small portion of 
U.S. universities and in government agencies are pretty well confined to 


the Defense Departments, the Department of the Interior, for Indian and 


Eskimo affairs, the Geological Survey and similar activities, the Department 


of Transportation, the Departmont of Health, Education and Wolfare, 


largely for Indian and Eslkimo interests, the Departmont of Commerce to some 


extent because of economic development problems, and the National Science 
Foundation. All of these Departments have major interests elsewhere and 
northern matters are frequently not of large concern. The State of 
Alaska of course with its many agencies and with the special Fedoral 
Government organizations operating there, lies entirely within the region 
with which the Arctic Institute is concerned, The University of Alaska is 
of particular interest in this regard, 

16. Despite the lack of a major national northorn interost, tho 


agoncios listod do spend a very largo amount of monoy on northern rosearch 
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and development studies. Tho Instituto, and through the Institute 
Canada itsolf has recoivod a great deal of assistance. The Institute in 
fact has boon able to attract U.S. money to research work carried out 

in Canada which has had a very bonoficial offect. Some notable examples 
of this aro: tho wide ranging soismology programs subcontracted 

through tho Instituto to a half dozon Canadian universities during the 
poriod 1961 to 1968 with over $350,000 in funds providod by the U. S. 
Air Forco; The Middle North Tour in 1967 financed by U.S. foundations, 
of which many of tho participants were from Canadian universitios; the 
annual grants-in-aid program funded by tho Office of Naval Rosoarch and 
the U.S. Army, and tho Instituto’s major in-house projects which recoive 
a variety of support from U.S. agoncios, A recent illustration of how 
this works involved five Canadian and U.S. university and government 
oceanographic groups who wished to ront a submersible vessel to undertake 
research in Baffin Bay, Bocause of conflicting government regulations 
and the shortness of time it was impossiblo for all tho groups to join 


forces. Tho Institute was asked to help and successfully negotiated the 


contract on behalf of all parties. The report of the PISCES operation will 


appear in tho March °69 issue of Arctic. 

Ls Owir the past five years betweon $200-$300,000 annually of 
U.S, agency rosoarch funds have been spent on Institute projects an 
Canada - this ropresents about 20% of an averago yoar’s overall 
expenditures on AINA project activity. 

18, Many of those projocts, although carried out for logical U.S. 
purposes have had equal if not greator application to Canadian problems 
and have sorved to develop scientific compotence in Canadian universitios 
and ir’ividuals., There have been occasions whon the Instituto has acted 
as a bridge between the two countries over which it has been possible to 
transmit scientific and technical information, funds for work in Canada 
which might not otherwise have boen carriod out and a flow of scientific 
and technical personnel, It should bo pointed out that this has not 

been in only one direction, Much Canadian scicntific talent has, through 


the Institute, boon brought to boar on programs of particular interest to 
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the United States, 


Intornational Relationships 

19. Tho Institute always has ono Danish Governor bocause Greenland 
is geographically a part of North America and because tho Scandinavian 
countrios have had long expericnce in many of the samo problems which 
ae Canada in northern development, Similarly, the Greonlander and the 
Lapp havo much in common with the Eskimo and Indian of North America, 
There is, thorofore, much valuo in close collaboration, Tho Institute 
also is gradually developing working relationships with tho Sovict Union. 
So far this has been particularly succossful in library oxchange 
arrangomonts and in contacts betwoon individual sciontists in Canada and 
the Sovict Union, Porhaps tho best expressions of tho rolationship which 
is developing were the visit in 1963 of Acadomician P.A. Shumskiy of 

tho U.S.S.R, Acad my of Scionco, who did an extended tour of Canada at 
tho Instituto’s initiation, and moro rocontly tho month-long tour of 

Dr. N. V. Grosswald, of tho samo Acadomy, during which ho visitod, 
locturcd and conductod sominars at thirtoon Canadian univorsitios last 
autumn, 

AO Tho Instituto library actually has oxchango arrangomonts with 
somo twonty-sovon foroign covntrios involving a vory largo numbor of 
ovorseas librarios, including many in tho Soviot Union. Thoro has boon 

a suggostion that a branch might bo ostablished in Donmark to provido a 
focus for Scandinavian Associatos and Follows of tho Instituto. Thoro aro 
about 40 ovorsoas Follows, Tho Instituto participates whonovor cost and 
circumstances pormit in sciontific mcetings on northorn and polar 
subjocts whorovor thoy are hold throughout tho world, and the Instituto 
whonover possible includes in its conforoneos, sominars and so on, 
foroign spocialists from tho many institutions with which it has contact. 
Tho Instituto in 1969 has in its program five international conforencos - 
one, at the ond of February was on Community Development, and may lead to 
subsoquont mootings. This was supported financially by Indian Affairs 
and Northorn Dovelopnont, togothor with Contral Mortgago and Housing 


Corporation, A scocond on Transportation was hold in oarly March, 
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financed by the Canadian Transport Commission, the U.S, Coast Guard, and 
industry. It attracted some 400 participants. A third is on Cross 

Cultural Education to be hold in August sponsored jointly by AINA and the 
Univorsity of Alaska and financed by tho Ford Foundation, with supplemontary 
grants from Indian Affairs and Northern Development and the U.S. Bureau 

of Indian Affairs, and vory significant assistance in the form of a full 
time expert for sixteen months by tho Governmont of Quebec. A fourth 

arisos from a Scandinavian initiativo to consider international collabora- 
tion in all northern social scionee rosearch, and the last now contemplated 


is on Icobreaking, in which tho Department of Transport has shown intorest. 


The Value of the Institute to the Governmont of Canada 

Pohip, The Arctic Instituto is in fact capable of bringing to bear 
on any northern problem, specialists competent and oxperienced in all of 
the sciontific disciplinos and tochnologies. Spanning both tho natural 
and social scioncos as it doos, and having such contacts throughout 
North Amorica and indoed world-wide, thore is no area of study in which 
the Institute could not make a very substantial contribution to the 
Canadian Government. Obviously the Govornment has at its disposal, and 
should mako appropriate uso of researchers grouped in ono university 

or another; the professional consulting companies, and the large > 
contracting-consulting firms which exist, This Institute, through its 
Board, Committeoos and Follows, is particularly well suited to deal with 
interdisciplinary and multidisciplinary probloms beyond the range of 
skills likely to be found in any single university or consultant’s 
office. Moreover, it has long exporionce in organizing complex programs 
both from tho point of view of sciontific management and logistics planning 
in support of fiold activities. 

22. Tho Institute’s library itsolf, the Institute's range of 
publications, and particularly the Arctic Bibliography, provide a major 
source of scientific and technical information as well as historical 
background and some works on the Arts. The Institute is cooperating 
with the Scionco Secretariat in its study of the holdings of scientific 


and technical information in Canada, and the moans to make these universally 
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available, Coincident with this the Instituto is ro-examining its ow 
ovorall information services with a view to modernizing them. When the 
Science Secretariat report is reloased it is expected that the Institute 
will bo asked to play a larger role as the source of northern pegion:1 
information, 


Piste *s Anothor significant aspect is tho supplement which the 


Institute provides to the education of northern specialists. The Institute’s 


Rosearch Committee has a very high reputation, and its ratings of research 
proposals aro valued, Although the total sum available for grants to 
well-rated applications is small, they provide a useful supplement to 
other funding sources and the Instituto’s contacts, togethor with the 
reputation of its Resoarch Committoe, frequently make it possible to find 
support for good projocts which otherwise might not be funded, The 
Institute considors that its Screening and rating procoss could be used 

to advantage by other organizations, including Govornment, and that 

the calibre of its Research Committoe is not likely to be exceeded by 

any other group, Further, in tho field of education tho Institute doos 
provide modest support to some university programs such as the McGill 
aye reiey fesocrneo Summer School, and the many Symposia and seminars 

and similar mootings which it Sponsors or in which th- Institute partici- 
pates also make a significant contribution to knowledge. In such 
activity stress is placed upon the young scholar and the need for devolop- 
ing moro northern specialists, 

24, Thore is also tho aspect of bringing into Canada projocts 
financed in tho United States, together with a large input of knowledge 
from the U.S, through contacts south of the border, This is not 
“one-way, as has been pointed out, but in terms of resoarch dollars the 
advantage is dofinitoly with Canada. A large flow of information is 

also gained from tho Institute's contacts outside North Amorica, 

256 Consoquontly in any northorn problom which noods considcration 
and study boyond tho capacity of tho Govornmont agoncios by thomsolvos, 


tho Instituto oan mako a contribution; boforo tho Dopartmont of Indian 
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Affairs and Northorn Dovolopmont at tho prosont time aro suggestions for 
the exchange of porsonnol, or tho absorption within tho Institute of 
govornment personnel for 4 limited poriod. Othor proposals rolato to tho 
Institute's ability to act as a consultant on such things as tho Frobisher 
Dovolopmont projoct, tho Instituto’s roadiness to do spocifiod Transporta~ 
tion studios for the Canadian Transport Commission and Indian Affairs 

and Northorn Dovolopmont on a consulting basis, and the possibility of 

the Instituto proparing a primary and high school publication sories on 
the North in cooporation with tho Dopartmont of Indian Affairs and 
Northorn Devolopmont. For somo northorn probloms tho Institute is 


unquestionably tho bost agency to supplomont Government. 


Science Policy 7439 


Appendix B 


ARCTIC INSTITUTE OF NORTH AMERICA 


Brief to the Senate Special Committee 
on Science Policy 


Examples of Northern Research Requirements 


Transportation 


aly Some studies are of immediate urgency to support both 


governmental and industrial decisions on the transportation systems to 

carry arctic petroleum to markets. 
(a) Research on sea ice - the future of arctic sea 
transportation may well depend upon increased knowledge 
here. 
(b) Testing to determine the most suitable navigation 
aids. It may prove feasible to utilize satellite 
positioning supported by land radar targets. 
(c) Oceanographic studies, in particular hydrography 
in the navigable channels in the western arctic. 
(a) Improved ice reconnaissance year. round and 
production of a much better seasonal ice atlas. This 
will likely require better sensing equipment for 
aircraft and satellites - possibly combined radar, 
infrared and photography. 
(e) More detailed topographical mapping particularly 
to provide more accurate geodetic positioning of shore 
lires in relation to the safe use of satellites for 
positioning of ships. 
(f) Continued research and assessment of overland 
vehicles and air cushion vehicles particularly for 
special roles over muskeg and delta terrain. 
(ZA comprehensive assessment of the total northern 
resource potential and an analysis of the alternative 
transportation systems to most economically develop and 


market such resources. 
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Conservation 

2h There is evidence that pollution is becoming a world-wide 
human hazard. Traces of insécticides have been found in arctic marine 
species. The effect of the wrecking of a large tanker, or leakage from 
a sub-surface oil well in the Arctic would be even more destructive to 
marine life than in southern waters because of the slow regeneration rate. 
Human and industrial waste disposal also poses special problems in 
permafrost regions. In the light of sad experience in other regions and 
the value of the North for wildlife sanctuaries for biological preserves 
and for recreation, it is imperative that these interests be protected 
in the development of northern resources. It is equally important that 


such resources be wisely used. 


Community Development 
3. Social research is required into the problems of the 

relatively small northern communities. The means must be found to 
incorporate into architectural and engineering designs special features 

to adapt them to the environmen’ and to the needs of northern dwellers, 

both the native people and the whites from the South. The Arctic 

Institute has taken an initial step to develop a program with this objectt-e 


and has found widespread concern about these problems and widespread 


interest in seeking solutions. 


Native Education 

4, In the past there has been no international approach to the 
problems of educating northern native peoples (Indians and Eskimos) 
despite the many similarities found in all the circumpolar countries. 

Also analogies exist between the educational problems in the emerging 
underdeveloped regions of Africa, South America, the Pacific Tslands 474 
so on. The Arctic Institute jointly with the University of Alaska 

has taken an initial step to study these problems, commencing with a major 
international conference in Montreal in August 1969. An eminent anthropolo- 
gist who has devoted his life to the needs of the Eskimo suggests that a 
crash program is necessary to train these citizens for employment, more 


swiftly than is now possible. 
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Poverty and Enployment in the Arctic 
De Thirty years ago the Social Science Council of Canada financed 
a@ survey of health and education in Mackenzie District which was 
instrumental in sparking the administrative revolution of the Canadian 
Arctic after the Second World War. A ilar investigation into poverty 


in the Arctic and the present and future labour needs is now needed and 


mght have equally salutary results. 


Manipulation of Climate 


6. There has been talk of large scale alteration of the climate 

of the Arctic by major works such as damming Bering Strait as suggested by 
the Russians. There is a possibility which is accepted by some experts, 
doubted by others, that the Arctic Ocean ice cover is decreasing and 

may eventually disappear. There is also the possibility that more limited 
and hence more practicable measures which would conserve a relatively 
small amount of heat would do much for arctic navigation. For example 

the damming of Fury and Hecla Strait would prevent the flow of arctic 
water into Foxe Basin and might materially improve 42> ecr-itions in that 


Basin and in Hudson Bay. 


Experimental Soil Formation 


es Experimental farms exist in the North and have been successful 
in growing good crops of a wide variety. The particular limiting factor 
to more agriculture in the North is the absence of good soil except ina 
few restricted regions, chiefly because of glacial scarification. The 
short season and climate are also limiting factors but seem to have been 
overcome in some parts of Siberia where good soil exists. What are the 
possibilities of artificial soil formulation? If there is an economic 
possibility for the creation of soils, would the season and climatic 


limitations permit agricultural development? 
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I. SUMMARY 


National prosperity is the key to the attainment of Canada's major 


social goals. 


That prosperity depends heavily on the rapid and judiciously balanced 


growth in all aspects of its scientific and technological resources. 


Minerals are one of the most important natural resources in terms of 
the national economy, the present and potential contribution to exports, the 
continued high rate of regional development and the growth of transportation 


and communications. 


Consequently, towards determining the framework of a Canadian science 


policy, the following basic recommendations are offered: 


1. That preference be given to national objectives of a 
predominantly economic nature. 


2. That major consideration be given to the adaptation 
of existing know-how from other nations, notably in 
socio-economic fields such as pollution and space 
science. 


3.’ That highest priorities be assigned to those sub ject 
areas which, by reason of natural circumstances, are 
of unique importance and potential to Canada. 

4. That, through the use of tax and other incentives, 
the proportion of the national research and development 
effort carried out by the industrial sector be 
substantially increased. 


5. That processes of communication between government, 
industry and universities be greatly improved. 


6. That early attention be given to the urgent need for 
programmes oriented towards the requirements of 
specific industries, as distinct from the major 
national programmes advocated by the Science Council. 

From the viewpoint of the mining industry, in order to maintain a 
secure position in international trade, the most important specific objectives 
are seen to be the following: 

1. Improved sensing devices for the location of mineral 

values. 
2. New methods for the primary excavation of rock and ore. 


3. The measurement and prediction of rock stability. 


4. Methods for the improvement and control of mining 
environment. 
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Improved methods for the maximum beneficiation of ore. 
More efficient and economical metals recovery processes. 


Development of upgraded products for manufacturing 
industries. 


Development of automation. 


Improved methods of transportation. 
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1. THE MINING ASSOCIATION OF CANADA 

The M.A.C. was originally incorporated as "Canadian Metal Mining 
Association" under the Companies Act of Canada, with Letters Patent granted 
on January 16th, 1935. The name of the corporation was changed to "The 
Mining Association of Canada" under Supplementary Letters Patent granted 


on March 10th, 1965. 


It is the recognized national organization of the metallic and non- 
metallic sections of the mining industry and is composed of companies engaged 
in mineral exploration, mining, smelting and refining, who account for more 
than 95 per cent of Canada's output of metals and major industrial minerals 


(see Appendix 3). 


The Association's main role is to project the views of the industry 
on a national scale and co-ordinate its efforts with those of government 
departments in regard to policies affecting exploration, mining and pro- 
cessing, and the development of exports. Through its Research Division, 
the Association also seeks to strengthen the technical awareness within 
the mining industry through liaison with public research agencies and 
universities and the monitoring and communication of the results of mining 
research in this country and abroad. Major attention is also devoted to 


the area of industrial wastes. 


M.A.C. works in close co-operation with The Canadian Institute of 
Mining and Metallurgy, the industry's professional and technical body, and 
the Provincial Mining Associations across Canada. 


2. DIMENSIONS AND SPECIAL CHARACTERISTICS 
OF THE CANADIAN MINING INDUSTRY 


(a) Output _and Exports 
Minerals constitute one of Canada's leading industrial groups. The 
value of its current annual total output at $4.7 billion represents over 7 
per cent of Canada's GNP. Canada is the world's leading producer of nickel, 
zinc, asbestos and silver, the second largest producer of molybdenum, 
selenium, sulphur, titanium, uranium and gypsum, and it ranks high on the list 
in the production of many other minerals, including copper, gold, iron ore, 


lead, cobalt, magnesium, nepheline syenite, platinum group metals and potash. 
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In 1968, the value of net exports of crude minerals (excluding oil 
ans gas) amounted to $1,581 million. Shipments abroad of semi-fabricated 
domestic mineral products were valued at an additional $1,795 million. 

The grand total value of $3,376 million represented 25.5 per cent of 
Canada's total domestic exports in that year. This was the highest export 
yield of any resource-based industries and was exceeded only by the manu- 
facturing industries group. This leadership performance of the mining 


industry has been maintained over many years. 


It is of the greatest national importance that little short of 
60 per cent of Canada's total mineral exports finds a market in the 
United States, thus effectively controlling our balance of payments 


with that country. 


(b) Regional Development 


The mining industry's contribution to regional development is 
exceptional. Nothing in the postwar period has in any comparable measure 
improved the balance as between provinces and as between regions within 


provinces. 


Iron ore in Newfoundland, lead and zinc in New Brunswick, nickel 
in Manitoba, potash in Saskatchewan, sulphur in Alberta, lead, zinc and 
gold in the Northwest Territories have been the mainstays of economic 


progress and of diversification in these areas. 


A variety of other mineral developments in the outlying regions 
of Quebec, Northern Ontario and the interior of British Columbia have 


strengthened the unsheltered areas of the three largest provinces. 


(c) Transportation 


The industry's encouragement of transportation growth is also 
remarkable. Since the end of World War II, more than 2,500 miles of 
new railways have been laid to serve new mines. Many airports in the 
Canadian northland were originally built to aid exploration work, and 
today they handle a varied flow of cargo and an increasing number of 


passengers. 
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Road networks are constantly being extended to bring our mineral 
resources within easier reach of their markets. New port facilities, 
constructed especially to handle mineral and metal cargoes, have been 
established on both coasts, and the St. Lawrence Seaway system is, 


of course, one of the principal routes for Canadian mineral products. 


Each year, crude minerals account for more than 40 per cent of 
all the tonnage shipped on Canadian railways and inland waterways, and 
this will no doubt increase as production rises, particularly of iron ore 


in the east and potash and sulphur in the west. 


Within a few years it is possible that pipelines may also be used 
to transport ores and concentrates from mine to market or to a coastal port. 


Research into pipelining of solids has been underway for many years. 


(d) Manpower 


The industry is very conscious of the fact that its continued growth 
and the further development of its international stature must depend to a 
major extent on an increasing flow of young professional and technical men 
from many disciplines being attracted to mining and making their careers 
in it. Hence, through liaison with the universities, the technical schools, 
and The Canadian Institute of Mining and Metallurgy, it encourages strongly 
the development of policies aimed at promoting the scope and effectiveness 
of courses of study concerned with the subjects in which mining is 
essentially interested. The industry can indeed play an important role 
in helping to solve what the Economic Council of Canada calls one of the 
nation's greatest challenges: finding jobs for the wave of young people 


now entering the labour market. 


From the point of view of overall employment, recent statistics show 
that over 130,000 Canadians are directly employed in exploration, extractive 
operations, smelting and refining. Furthermore, the multiplier effect of the 
industry is very substantial. Economists estimate that one worker in a 
primary industry such as mining supports some five workers in associated 


service industries and secondary manufacturing. 


It might be noted that in 1968 average wages and salaries in the mining 
industry were highest of any industry group in Canada. Since 1939 they have 
risen 387 per cent, compared with a rise in the consumer price index of 


145 per cent (source: DBS data). 
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(e) Tax Incentives 


As opposed to other resource-based industries (except oil and gas) 
and manufacturing industries, mining is concerned with the discovery and 
development of a raw product (ore in the ground) which is exhaustible and 
non-renewable (wasting assets). This means that, whilst a particular ore 
body is being extracted, processed and consumed, a mining operation must 
also undertake a constant search for new materials, and furthermore it 
cannot be assured of finding them. This naturally involves a very high 
risk. Before a worthwhile discovery is made, much expenditure can and 
does extend over years of often fruitless though inevitable exploration. 
And it should be noted also that, once a discovery of value has been made, 


vast amounts of capital are immediately required to bring it into production. 


It is in recognition of these very special characteristics that 
Canadian tax legislation has developed over many years of experience 
a number of incentives to encourage increased development of mining 


and to offset the inherent and unavoidable disadvantages. 


It is to be noted that every major mineral producing country makes 


provisions of a similar nature. 


The basic tax incentives presently applicable in Canada are: 


1. Percentage depletion allowances on the aggregate of 
the profits and losses reasonably attributable to 
the mine production, and 


2. a three-year exemption from income tax for new mines. 


Depletion of an ore body is considered as a proper cost to be allowed 
before determining the profit from the winning of the ore. This recognizes 
the difficulty of determining the cost of any specific ore body and contains 
elements of equity since it is an attempt to allow the taxpayer to recover a 


portion of the income as a return of capital laid out to discover a mine. 


As for the tax exemption, this practice was originally introduced 
as a temporary measure in times of national crisis - economic in the thirties 
and defence in the forties. It proved so successful in generating exploration 
activity at minimal cost to the Treasury that, following the termination of 
World War II, the provisions of the Income Tax Act under which the three-year 


exemption is provided were revised and extended on a permanent basis. 
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These provisions have had a material effect on the value of new 


mineral discoveries. 


It is quite evident that without these incentives the Canadian 
iron ore industry, whose output value in 1968 was $556 million, would 
not have been developed because many of its ore deposits, though large, 
are low-grade and would have proved uneconomic. It is also probable 
that Murdochville and its Gaspé Copper would not have seen the light 
of day and that we would not have a thriving Thompson in Manitoba. 
Neither could we have expected further large-scale nickel producing 
operations in the Sudbury Basin of Ontario, the major potash mining 
developments in Saskatchewan, and the many promising lead, zinc, copper, 
asbestos and molybdenum developments in British Columbia. In fact, 
it can be said that the incentives have turned worthless rock into 
valuable ore, and that the legislation providing them constitutes one 


of the most successful national policies in the history of Canada. 


(£) Exploration 


As indicated above, exploration is the lifeblood of the industry 


and has been greatly encouraged by the existing tax incentives. 


At the present time, exploration expenditures in the industry are 
running at the rate of about $80 million per annum (source: DBS data). 


It is expected that by 1975 this figure will approach the $100 million mark. 


In the future, the industry will have to rely mainly on large low- 
grade deposits as opposed to small to medium-sized relatively high-grade 
ones. To find them, increasing emphasis will be placed on the inter- 
dependence between geology, geophysics and geochemistry. There will also 
be a steady increase in costs, because searching will take place in more 


remote areas or at greater depths, using advanced and expensive techniques. 


(g) Research and Development 


The Canadian mining industry is very much aware of the value of 
research at every stage of exploration, development, production and pro- 
cessing. It is indeed a striking example of an industry where scientific 
as well as other technological advances are encouraged and play a most 


important role. 
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In 1967, more than $45 million was expended by the Canadian mining 
and smelting industries on research and development, of which approximately 


85 per cent was spent in Canada (source: DBS data). 


Industrial waste is also a matter to which the mining and associated 
industries are giving major and increasing attention. Particularly through- 
out the past three decades, much progress has been achieved through improved 
methods of the roasting of ore, the conversion of off-gases into useful by- 
products, the collection of dusts, the increased removal of acid-forming 
constituents from solid waste products, and the return of waste solids to 


underground openings. 


As the result of these past efforts and developments, the mining 
industry is in a better position than some others to contribute effectively 
to the current national pursuit of an improved environment. Material progress 


is being made in controlling all aspects of environmental pollution. 


A good deal of progress has already been made in the stabilization 
and reclamation of solid waste products and the wastes from milling 
operations; it has been shown possible to cultivate grass and grain on 


these structures. 


Where the design of new operations is involved, particular ‘attention 
is being given to plans for immediate as well as long-term protection against 


all aspects of pollution. 
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III. BASIC RECOMMENDATIONS FOR A CANADIAN SCIENCE POLICY 


RECOMMENDATION NO. 1 
That preference be given to national objectives 
of a predominantly economic nature. 

It is our conviction that major social goals such as health, high 
life expectancy, education and personal development, personal freedom and 
national security can only be attained through national prosperity. 

In turn, the prosperity of this nation will depend upon a rapid and 
judiciously balanced growth in all aspects of its scientific and techno- 


logical resources. 


RECOMMENDATION NO. 2 


That, in the establishment of priorities, major consideration 
be given to the possibilities of adaptation of scientific data 
and technological know-how from other countries. This applies 
notably to those socio-economic objectives related to pollution 
abatement and environmental control, water resources management, 


municipal development and renewal, and space science. 

We submit that it is of the greatest importance to recognize that 
Canada is in unique geographic and economic proximity with the United 
States - Z country with social objectives generally similar to our own, 
but more pressing. Furthermore, in that country a research and development 
effort upon a scale many times greater than our most hopeful future level 


is already being brought to bear on such major social goals. 


At the same time, these goals are involved with what are estimated 


to be among the most costly of potential national research programmes. 


Because we believe that many of the results of the research and 
development carried out in the United States in these fields can be 
successfully adapted to Canadian situations, we submit that a national 
science policy for Canada should not place such social objectives above 
predominantly economic ones from the Standpoint of research expenditures, 
but that we might better utilize our national funds in doing those things 


we need to do for ourselves. 


Indeed, under the existence of an unfavourable gap between Canada 
and the U.S. of about $1,400 in per capita national productivity (as for 


1968), our funds for national research are more limited. 
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An important consideration associated with this general concept 
is the capability to adapt. In line with those circumstances associated 
with the Canadian gap between applied research and the actual production 
phase (further described under Recommendation No. 4), we may not always 
possess the ready capability for the most efficient adaptation of existing 
technology. This is sometimes exemplified by a tendency to scale down in 
size without modifying and diversifying the process and equipment to satisfy 


the pattern of a Canadian market. 


In any case, the strengthening of our capability to correctly adapt 
will be a less costly and, at the same time, more productive principle than 


starting research from scratch. 


Thus, in the field of space science it is justifiable to carry on 
sufficient research to develop a Canadian capability to adapt and operate. 
We need to have space corridors and satellite communication systems. 

We suggest, however, that it would be injudicious to launch and maintain 
a massive, national research programme aimed at the development of the 


needed hardware. 


Whether the objectives be social or economic, Canada certainly 
cannot at this time afford to do research which is unnecessary or, the 


results of which will be either obsolete or repetitious. 


Within the context of Recommendation No. 2 we would add our belief 
that Canadian universities graduate engineers able to perform efficiently 


in industry and elsewhere. 


RECOMMENDATION NO. 3 


That highest priorities be assigned to those subject areas 
which, by reason of natural circumstances, are of unique 


importance and potential to Canada. 
We fully recognize the significance within a national science policy 


of the major national programmes recommended by the Science Council. 


From the point of view of our industry, we believe that, of the major 


programmes presented, first emphasis should be placed on transportation. 


The extent to which much of northern and regional develofment and the 
elimination of economic disparities within the nation will depend upon trans- 
portation,together with the exploration and development of mineral values, 


is a matter worthy of the most serious consideration. 
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We are of the opinion that government science expenditures have not 
been sufficiently directed towards those areas in which this nation can 


develop its greatest positions of strength in the world market place. 


Therefore, the implications of Recommendation No. 3 are notably 


oriented towards minerals development, for the following reasons: 


(a) The importance to the national economy. 

(b) The present and potential contribution to exports. 

(c) The high growth potential involved. 

(d) The high potential for up-grading and diversification. 

(e) The inadvisability of being overtaken by superior 
foreign technology, in the absence of a stronger 


Canadian policy and effort. 


(f) The high scientific potential of competing countries 
in this sector of natural resources. 


(g) The possibility of making technical advances in this 
sector beyond those which have been made in other 


countries. 


(h) The high rate of expansion of markets for metals and 
other mineral products. 


(i) The increasing degree to which technological progress 
in the resource industries is based on science, and 
the high potential of the minerals industries for the 
utilization of technical manpower. 
We would add the important comment that the portion of our foreign aid 
to developing countries which is allocated to mineral resources development 


could be rendered much more effective under the existence of greater national 


programmes in Canada, in this sector. 


Summarily, we believe that in the face of possible future common market 
developments and global, economic trends, Canada should place first emphasis 


upon those fields in which she can, for special reasons, excel. 


RECOMMENDATION NO. 4 


That, through the use of tax and other incentives, 
the proportion of the national research and development 


effort carried out by the industrial sector be substantially increased. 


The achievement of a nation's economic and cultural objectives depends 
to a very large extent upon its ability to take advantage of technological 
achievements. It should be noted, however, that much importance must be given 


to the phrase "take advantage of". 
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The fact is well documented that the level of total spending in 
Canada on research and development is not and has not been as high as 
in some other developed nations. Nevertheless, we have not been without 
a major scientific effort during the past three decades and, as is also 
well known, the larger part of the total effort has been carried out in 
federal departmental agencies and in the National Research Council 


Laboratories. 


While we would not depreciate the practical contributions which 
have been made by these agencies throughout the years, nevertheless we 
are of the opinion that they have been substantially fewer in number and 
more restricted in fields than should be consistent with the total national 


expenditure involved. 


We suggest that a gap has for too long existed between the prosecution 
of relatively "basic", as well as so-called “applied'' research - as carried out 
in government agencies and often in universities - and, at the other end, 


technology in plant. 


Within this gap there has been an untended area which, in a general 
way, encompasses the phases of applications research and engineering design 


and adaptation - necessary steps towards a workable technology. 


While we would not presume herein to suggest and develop all of the 
reasons for the existence of this gap, we are of the opinion that a lack of 
sufficient common interest and effective communication between government 
research agencies and the industrial sector has resulted in a less than 


desirable efficiency in the utilization of the results of research. 


We submit that the principle of government funding in industrial 
laboratories of more applied research, and especially of the development 
phases of national programmes and other investigational work, would 
(a) improve the efficiency of research through close orientation to 
the objectives, (b) allow prompter and continuing economic appraisal 
of processes and products, and, through similar means, earlier perception 
of the cut-off point of unproductive or inadvisable projects, (c) benefit 
the scientific texture of industrial laboratories and their overall 
potential for private research, (d) promote the introduction of research 
into valid, though small organizations, (e) improve communication between 


industry and other research agencies. 
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In this context we would also submit that, within the major objectives 
and guidelines of a national science policy, industry is itself in the best 


position to choose the projects for research. 


We would recall and emphasize that it is usual for industry to look at 
research in a context characterized by a number of distinguishing features, 


of which the two most important are: 


(a) R and D is an investment. 

(b) R and D's objectives are always analyzed according to 

criteria dictated by the concepts of reward, risk and 
consequences. 

Within Recommendation No. 4, the first characteristic (a) is particu- 
larly important since it explains industry's reluctance to support long-range 
R and D projects in the face of competing opportunities for investment in 
other areas, such as increased production, promotional campaigns, exploration 
or solely financial investments. Returns from these are generally more 
predictable than those from long-term R and D projects where the pay-offs, 
though sometimes potentially larger, are less tangible and involve long 


waiting periods. 


Corporate management's willingness to support a reasonable amount 


of short-term research is, by the same token, explained. 


We would comment as below upon the main, current government programmes 


of financial assistance to research and development in industry. 


Industrial Research Assistance Programme - IRAP: 


Though it is one of the more successful schemes, we suggest that it 
suffers from a number of defects, chief among which are: 
(a) A five-year limitation on duration of support, which 
should be eliminated. 


(b) It supports only additions to the basic staff con- 
tingent. 


(c) The level of government funding is too low 
(currently about $7,000,000 per year). 
Defence Industrial Research - DIR: 


Though also partly successful, we believe the limitation on duration 


of support should be removed. 
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The Industrial Research and Development Incentives Act - IRDIA: 

While the grant of 25 per cent of the capital cost of research 
(building, equipment, etc.) is helpful to industry, the grant of 25 per cent 
of the operating cost is much less attractive because: 

(a) It applies only to the increase in research over the 

preceding five years and therefore requires sizable 
annual increases in R and D to be of assistance. 
It is recommended that the moving base be eliminated. 


(b) The administrative costs are excessive. 


(c) The requirement that the results of research should 
be first exploited in Canada is too restrictive. 


(d) The definition of the type of R and D activity which 

qualifies is too restrictive. 

However, much more important to the economy than the research and 
development coming within the financial assistance discussed above, is the 
practical implementation of the results. More than 90 per cent of the cost 
of the total process of innovation lies in the engineering and design, 


tooling, production start-up and marketing start-up phases. 


Programme for the Advancement of Industrial Technology - PAIT: 


This plan is, we realize, in partial recognition of the importance of 


the fact just stated above. 


> 


However, in the face of the numerous conditions and restrictions of this 
plan, viz. the repayable feature under an effectively high interest rate, the 
restriction in respect of "special purpose equipment", the restriction to initial 
exploitation in this country and the excessive administrative costs - this plan 


is of limited assistance indeed, except in the unlikely case of failure. 


While it is probable that an improved form of PAIT, less restrictive 
and with no interest rate, would be useful in some cases, it would still fall 
far short of the level of assistance required by much of Canadian industry 


in the face of mounting competition from abroad. 


It is clear that government support for innovation must be an across- 


the-board effort, not merely the support of research and development. 


Finally, within the scope of Recommendation No. 4, we submit that 
the amount of basic research carried out by government agencies should be 
substantially reduced, and that such fundamental work should be moved into 


the universities. 
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RECOMMENDATION NO. 5 


That processes of communication between industry, 

government and universities be developed so as to be 
effective for the most judicious adoption, efficient 
prosecution and maximum exploitation of research and 


development efforts. 

We have already suggested that a major reason for the low frequency 
of exploitation in the past of the results of research carried out by, e.g., 
the National Research Council of Canada, is the lack of effective communi- 


cation between this research agency and the industrial sector. 


In a broader sense, however, we recognize that there is no real 
barrier between industry, government and universities, but rather a lack 


of communication arising from a lack of common interest. 


We suggest that contract work of clearly identified programmes, 
awarded by a government agency to the three sectors according to their 
respective capabilities and Bercy | interests, could accomplish much 
towards establishing common interests and effective communication. 
Working together on different aspects of the same problem would draw 
the sectors into the closer contact required for the improved efficiency 


of each. 


While we do not propose herein to pursue in detail the methodology 
of effective communication processes, we would note that the National 
Advisory Committee concept can be effective in the adoption phase and, 
to some extent, in the active prosecution of research projects and pro- 
grammes. Such Committees should contain strong industry representation. 
There has not yet been time to assess the effectiveness of the recently 


inaugurated National Advisory Committee on Mining and Metallurgical Research. 


However, in initial concept at least, such an advisory body is not 
designed to perform the total communication function between the research 


agency and the potential developer and manufacturer. 


While improvements in information facilities may help in the 
effective closure of this gap, we suggest that further methods must be 
found for the maintenance of close liaison between industry, the universities 
and other research agencies for the maximum utilization of the results of 


investigational work. 
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In addition to contracting of organized programmes as discussed 
above, such methods might involve other co-operative projects, exchange 


of personnel and, in all cases, greatly increased dialogue. 


In any case, there must be involved the conscious orientation of 


university and government research staff to industrial objectives. 


Without the co-operation, co-ordination and full briefing of all 
sectors, none of the purposes of our basic recommendations can be satis- 


factorily achieved. 


With regard to foreign technology, it is felt that much more is 
actually available than is generally known. There would appear to be 
great need for better information systems, including considerably improved 


translating facilities. 


RECOMMENDATION NO. 6 
That early attention be given to the urgent need 


for programmes oriented towards the requirements 
of specific industries, as distinct from the major 


national programmes advocated by the Science Council. 

While we consider that it applies to numerous industrial segments, 
we submit that the minerals industry has a pressing need for the solution 
of problems which are shared by its components, but are too complex and 


costly for effective research by any one organization. 


Such programmes are of medium size in comparison with major national 
programmes, though are still of such magnitude as to require full government 
funding of contracts awarded to industry and universities, as well as to 


government agencies. 


It is suggested that such medium size programmes could be implemented 
more quickly than national programmes and administered within existing 


facilities. 
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IV. SPECIFIC SCIENTIFIC AND TECHNOLOGICAL OBJECTIVES 
OF THE MINING INDUSTRY 


1. To develop improved sensing devices 
for the location of mineral values, 
including the progressive exploration 


of existing underground ore bodies. 


From the viewpoint of surface exploration, much of the future of 
Canada's minerals development will be associated with more and more 


difficulty in finding ore. 


The development of improved sensing devices for this costly phase 
of minerals development represents a field of research with a very high 


potential of reward. 


It is furthermore clear that the efficiency of primary ore extraction 
can be significantly influenced by improved means for the prediction and 
selection of ore encountered during the progressive working of an established 


deposit. 


2. New and improved methods for the 


primary excavation of rock and ore. 


We have first of all in mind improved methods for the primary breakage 
of ore. A desirable method would, for example, likely depart from the con- 


ventional use of chemical explosives. 


Not only in itself but from the point of view of its potential effect 
upon handling and transportation, dust, fumes, noise, service facilities, 
control of rock stability, selective mining, etc., the development of improved 
methods of breaking rock and ore is of the greatest importance to the efficiency 
of the excavation process. It may, of course, equally apply to the excavation 
processes involved with other resource development, ground and underground 
transportation and other public works projects. 


3. Practical methods for the measurement of 
rock behaviour and for the forecasting 


of the stability of mine openings. 
Such problems fall largely within the field of study of applied rock 


mechanics. Once again, they are to be found in numerous construction fields, 


as well as in the mining industry. 
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4. Methods for the improvement and 
control of mining environment. 


Towards higher environmental standards in mining and in the other 
areas noted above, many disciplines will have to be brought to bear. 
5. Improved methods for the maximum 

beneficiation of ore. 

This area has, as is known, been an active one for many years with 
respect to research and development work. However, the full and efficient 
utilization of Canada's mineral resources will, to an important extent, 
depend upon both the physical and economic capacities of mining and milling 
lower grade ores, found at greater depths. A substantial and sustained 
research effort will be required to achieve maximum success. 


6. Development of more efficient and 
economical metals recovery proceSSes~ 


We refer to the smelting and refining phases with special mention 


of hydro-metallurgical processes. 


7. Development of new or up-graded products 
for utilization by manufacturing industries. 


This is an area of research and development of great potential 
importance in increasing the national product value of the minerals segment 
of our economy. 

8. To achieve a degree of automation in both under gr ound 
and surface operations which will represent increased 
efficiency in mining systems, including maintenance 
and in the deployment of labour. 

While the general nature of our "Basic Recommendations" did not allow 
specific mention of the importance of developing the field of computer techno- 
logy, we are, nevertheless, alert to its potential contributions to the 
minerals industry. Ina similar way, the achievement of a considerable degree 
of automation is an important element in the efficient system and this is 
especially true in the case of a system so dependent upon queueing as is the 


total mining operation. 


Considerable development work is needed on equipment to provide much 


further automation within the industry. 
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9. To improve methods for both the primary (underground 
and open pit) and secondary (surface) transportation 


of ore and final products. 


In the primary extraction process, i.e. the breakage of ore and its 
transportation to the point of subsequent concentrating processes, the 
transport phase may represent 50 per cent of the costs of ore extraction. 


It is therefore clear that problems of materials handling demand much future 


attention. 


In the case of very large and possibly low grade, open pit workings 
and in future requirements to mine at great depth, such problems take on 


even greater proportions. 


The physical and economic problems involved in surface transportation 
in remote regions are obvious and well known. The resolution of such problems 
will be decisive in many instances of the future development of Canada's 


mineral resources. 
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V. RePe PSE N Del CEs 


1. MINERAL PRODUCTION OF CANADA BY KINDS, 1967-1968 
(Preliminary Estimate) 


in QD) heii 197653 
ses im Des cot Wiquanerryitte to VADUHer¢. sald 4QUSNTETEpeaey SIVALUE 
dollars dollars 
Metallics 

Antimony .-..--ee-+seee- lb. 1, 267, 686 671, 874 1,124, 000 595,720 
Bismuth cs se0s Depo 668,476 1,918,951 639,866 2,435,399 
Cadmium ...-e+-- Booted ll 4,836,317 13,541, 688 SON) 15, 287, 811 
Calcium) “iewetstse:s SoObnD 543,692 535,509 445,612 421,756 
Gobalt, ert eee ceones. 3, 603,773 7,352,433 3,488, 656 7,490, 060 
Columbium (Cb205) ..... " 2,159,557 2,404,475 2,118, 000 2,393,340 
Goppenin ee os eaneaes ae 1,226,627,725 582,585,272 1,233,152,827 593,083,576 
Woldpecneetas Aad troy oz. 2,993,366 112,999,568 2,748, 333 103, 639, 636 
Dmd Lum! sets ote olor =i ed Ml Cc Ne ae On 
TEON OLE <c-ccciecee sere, CO 42,317,800 470,121, 685 49,373,329 SSS Ole zou 
Iron, remelt .....-. ete as 18,584,745 we 22,523,000 
Tie ad rem sietere Stele versie ovals] RLDs 635, 926, 511 89,029,711 693,760,476 93,796,415 
Magnesium ....- sucoecocn 17,774, 684 5,654, 243 19, 756,598 6,153,270 
Mercury + -e+eeereoes a = - ave Ot 
Molybdenum ...-2..e-+0- " 21,376, 766 37,900,039 20, 006, 958 36, 026, 623 
Niickelln setuiets iors stelerslers/s cme 497, 294, 289 463,139, 703 527, 697, 695 527,005,070 
Platinum group ... troy oz. 401, 263 34, 668, 915 464,400 44,025,124 
Selenium smisemieatrel- = aise Ds 724,573 3,514,179 709, 200 3, 280, 345 
Silver! cicrel Cancer troy 02. 36,315, 189 62,897, 907 45,621,355 105,750,300 
Tellurium ...... ae-cimetach: wile USic7aly) AT Dolo 65,193 419,990 
Tiare (CUO) pooosnae sIAb7/Aeisis} PASTS 3217) 139,192 269,128 
Oe Cane Eae Se mga ane anes 437,804 621, 682 335, 147 552,993 
Titanium ore .........- ton = = = = 
Tungsten (W03) .-++-++- Ib. Sic ax Air ce 
Uranium (U30g) .....-- ecu 7,476, 228 5S gO2L. Goo 7,400, 000 38,482, 000 
Yttrium (Y¥703) .-+-- eat 172,551 1,594, 298 111,326 934, 986 
EAMG aetel etel ein isYeisle Aumoogag, 2, 222,906,092 3220995092 DSi OREN! 329,610,197 

Total metallics ...+.+s.- wes 2,285,547,427 see 2,490, 089, 258 

Non-metallics 

Arsenious oxide ....... lb. 755,050 48,193 692,564 51, 942 
ASDESEOS sac -e ie erateteeiere ton 1,452,104 165,118,786 1,596,011 190, 068, 054 
Barite 50.0100 AOC OOCUOMES 172,270 NE ys ey/0) 137,699 iA yea lg PAS) 
Diet omi temas stersie serosal. ae me ae ale ee 
Feldspar -.+++ee+eee-s u 10,394 Ptah fats) 10,708 25 Shas 
Fluorspar ...-.-..- anna oe aie 2,099,855 5 2,474, 362 
Gem Stones ...ccccceres 1b. 24,160 28,341 7,110 10,125 
Grindstone ...-. ereeoeee ton 10 3,000 = - 
Gypsum ...-0-- ators oietsheiele s 5,175,384 11,348,351 6,145,193 13,158,742 
Helium ..--.-see+e ewes MCh. oe AD a se 
Iron oxides ....... pisielem OL 664 37,023 600 33, 000 
WTAE Soca mesaeiaadce alles 436,894 266, 226 - - 
Magnesitic dolomite, 

brucite ton oe SIS, er Petes vel 
Mical nse sclcic ccwee-e ees - lb. ee Oc Ar Wie 
Nepheline syenite ..... ton 401, 601 4,752,875 325,463 3,929,446 
Nitrogen ...... esseoeee mcf. o. oe an oe 
Peat Moss ..+e++eee-+e+-6 ton 280, 731 8,006,091 288, 219 8,617, 661 
ope CO) oosdansose i Ze BO 3200 67,395,461 25890195 73, 950, 000 
Pyrite, pyrrhotite .... " 377, 941 1,702,516 320, 090 Piri isye seit 
OR yaeA Cocco ncnanioD 2,610,740 5,530, 044 256215326 6,459, 343 
Saike  aaasie Apacanonacde 5,361,463 27,808,129 4, 887, 634 31, 907, 986 
Soapstone and talc (1) WJ 60, 665 900,985 77, 300 1,194,000 
Sodium sulphate ....... " 428,316 6,359,039 469,076 7,403,494 
Sulphur, in smelter gas " 592,035 751825139 565, 696 6,951, 687 
Sulphur, elemental .... " 2,499, 205 68, 613, 866 Vag Sos\-yi5) Us| 81,276,703 
Titanium dioxide, etc. a aie Zig DODO aie 24,574,000 

Total non-metallics ..... po 406, 269, 252 eieis 458, 834,935 


See footnotes at end of table. 
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Mineral Production of Canada by Kinds, 1967-1968 (concluded) 


Tei L968 
QUANTITY VALUE QUANTITY VALUE 
NE VALUE 
dollars dollars 
Mineral fuels 

COa TEs ere lerviie!s cielelelelelsiee tsa) EON 11,148,716 82,759, 916 £05973; 753 61, 266, 762 
Natural gas .......-+.+. mcf. 1,471,724,535 198,430, 946 1, 642, 636, 000 225, 682,325 
Nat. gas By-products .. bbl. cho 112,780,125 ots 121,722, 600 
Peecoleumn, crude ..cecre 351, 292, 332 864, 953,755 377, 694, 500 933,420, 250 
TOA Le EUELS) vic. o:6 sissies lousc' ele 6 odie Ugi2 58924 142 eee 1,342,091, 937 
pa TR I) a id at eed 


Structural materials 


Clay products (brick, 


CLE. ELCs) sc cleoReune 3050 44,356,825 tate 46, 264,483 
Gemenit: teic1e wie « v:cle es olels oe ton 7,994, 954 143,150, 284 8,279,152 156,541,049 
Lime aisteisishe eratelete oaueey at’ 1,422,899 16,567,197 1,365, 988 17, 086, 528 
Sandeand gravel G.esesam it 209, 665,578 143,706, 843 198,528, 587 128,100,791 
SEONG aia  ofelaclerele ops uiee 80, 636,102 100, 416, 233 74, 683, 885 96,413,751 

a rt re at allie ie eee ah LS a a nl Mab BS) 

Total structural 

MA CET Ac L Siete sie lslpiereleleln ava aiare 448,197, 382 ee 444,406, 602 
GRAND TOTAL see 4,398, 938, 803 ph 45 73554225152 


(1) Includes pyrophyllite. 

+» Figures not available. 

++. Figures not appropriate or not applicable. 
Nil or zero. 


2. MINERAL PRODUCTION OF CANADA BY PROVINCES, 1966-1968 


(Preliminary Estimate) 


1:96 6 La Oa, 1968 
Provinces _ 

Dollars sae Dollars aust Dollars ieee 

Newfoundland ......- 244, 020, 086 6.1 266, 633,099 6.1 323, 663,829 6.8 
Prince Edward Island 2,756,780 Ona 2,605, 806 0.1 LeAt32 5 LOT 0.1 
Nova Scotia. «oes sa’ 85,416,974 2.2 77, 226,142 1.8 58, 399,179 Liste 
New Brunswick ...... 905 221,237 2.3 90,418, 690 Denk. 86,799,414 1.8 
OmebeCue sts a1e1a\s1sle\e avers 762, 944, 986 19.2 734,141, 939 ows Sd Or Oae 15.4 
OME ATLO) siete disiece cteie are 957,857,765 24.1 1,194,545, 248 27-1 1,340,369, 094 28.3 
Maglite OW A aval & sel stsiarssal ela 179,241,152 4.5 184,679,374 4.2 204, 934,815 4.3 
Saskatchewan ....... 349,303,729 8.8 36251193, 019, 8.2 376,453, 226 7.9 
ANID GTiEAWelainjaleieists eo sveie 846, 678, 642 21.3 973, 326, 938 22.1 1,080,420, 896 22.8 
British Columbia ... 331,143, 633 8.3 379, 986, 091 8.6 391, 366,130 8.3 
ALCOR Er oratelereretsie aioienecers LUO 7D so 0.3 14,990,529 0.3 23,496, 328 0.5 
N.W. Territories ... 111, 220,178 2.8 118,191,428 A) 122, 214, 612 2.6 
AUOWNESY Gao caocdad Do enoOs Lo 100.0 4,398, 938,803 100.0 4,740,922,732 100.0 
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3. MEMBER COMPANIES OF 
THE MINING ASSOCIATION OF CANADA 


se eS ee 


Algoma Steel Corporation, Limited, The - Algoma Ore Division 
Allan Potash Mines 
Alwinsal Potash of Canada Limited 
American Smelting and Refining Company - Buchans Unit 
Anaconda Britannia Mines Ltd. 
Asbestos Corporation Limited 
Aunor Gold Mines Limited 
Bell Asbestos Mines Ltd. 
Bethlehem Copper Corporation Ltd. 
Bralorne Pioneer Mines Limited 
British Newfoundland Exploration Limited 
Brunswick Mining and Smelting Corporation Limited 
Caland Ore Company, Limited 
Camflo Mines Limited 
Campbell Chibougamau Mines Ltd. 
Campbell Red Lake Mines Limited 
Canada Tungsten Mining Corporation Limited 
Canadian Dyno Mines Limited 
Canadian Exploration Limited 
Canadian Johns-Manville Co., Limited 
Cassiar Asbestos Corporation Limited 
Coast Copper Company, Limited 
Cominco Ltd. 
Consolidated Canadian Faraday Limited 
Conwest Exploration Company Limited 
Copperfields Mining Corporation Limited 
Craigmont Mines Limited 
Denison Mines Limited 
Dickenson Mines Limited 
6 Discovery Mines Limited 
Dome Mines Limited 
Dominion Magnesium Limited 
Dresser Minerals 
Duval Corporation of Canada 
East Malartic Mines Limited 
East Sullivan Mines Limited 
Eldorado Nuclear Limited 
Endako Mines Ltd. 
Falconbridge Nickel Mines Limited 
Gaspé Copper Mines, Limited 
Giant Yellowknife Mines Limited 
Granby Mining Company Limited, The 
Granduc Operating Company 
Granisle Copper Limited 
Gunnar Mining Limited 
Hallnor Mines, Limited 
Heath Steele Mines Limited 
Hilton Mines, Ltd. 
Hollinger Mines Limited 
Hudson Bay Mining and Smelting Co., Limited 
Indusmin Limited 
International Nickel Company of Canada, Limited, The 
Iron Ore Company of Canada 
Kam-Kotia Mines Limited 
Kennco Explorations, (Canada) Limited 
Kerr Addison Mines Limited 
Labrador Mining and Exploration Company Limited 
Lake Asbestos of Quebec, Limited 
Lake Dufault Mines Limited 
Lake Shore Mines, Limited 
Lamaque Mining Company Limited 
Leitch Gold Mines Limited 
Little Long Lac Gold Mines Limited, The 
Macassa Gold Mines Limited 
Madsen Red Lake Gold Mines, Limited 
Manitou-Barvue Mines Limited 
Marbridge Mines Limited 
Mastodon-Highland Bell Mines Limited 
Mattagami Lake Mines Limited 
McIntyre Porcupine Mines Limited 
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New Calumet Mines Limited 

New Hosco Mines Limited 

New Imperial Mines Ltd. 

Newmont Mining Corporation of Canada Limited 
Noranda Mines Limited 

North Coldstream Mines Limited 
Opemiska Copper Mines (Quebec) Limited 
Orchan Mines Limited 

Pamour Porcupine Mines Limited 
Patino Mining Corporation, The 

Pine Point Mines Limited 

Placer Development Limited 

Preston Mines Limited 

Quebec Cartier Mining Company 

Quebec Iron and Titanium Corporation 
Rayrock Mines Limited 

Renabie Mines Limited 

Rio Algom Mines Limited 

Rycon Mines Limited 

Sherman Mine 

Sherritt Gordon Mines Limited 

Sigma Mines (Quebec) Limited 
Silverfields Mining Corporation Limited 
Siscoe Mines Limited 

Steep Rock Iron Mines Limited 
Sullivan Mines Limited 

Sunro Mines Limited 

Texas Gulf Sulphur Company 

United Keno Hill Mines Limited 

Upper Canada Mines Limited 

Western Mines Limited 

Willroy Mines Limited 
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SCIENCE POLICY 
wean om 


SUBMITTED BY 


THE CANADIAN COUNCIL O!] URBAN Ai) REGIONAL RESEARCH 


20648—7 


To 
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15 May 1969 


Hon. Senators Maurice Iamontagne (Chairman) and Members, 
Special Committee on Science Policy 
Senate of Canada 


INTRODUCTORY SUMMARY 


The Canadian Council on Urban and Regional Research welcomes the 
opportunity to submit its views to the Special Committee on Science 
Policy of the Senate. We should like the opportunity also to appear 
before the Committee: to sketch research resources that should be 
called into play in facing unprecedented urbanisation, as called for 
in your reference (a); to outline the structure we believe appro- 
priate to support productive urban research, as called for in your 
reference (d); and to emphasize the steps needed to improve the 


linkage between available knowledge and common practice in our field. 


Our Conclusions, supported by what follows, are these: 


(1) Canadian spending on fundamental urban studies should in the 
next few years rise to two or three times the present annual rate, 
in order to exploit the research talents available and to inform 
the massive urban investments that are taking place; and further 
that in the nature of the case most of this increase will be 


Federally funded; 


(2) A bilingual Canadian urban information network should be devel- 
oped in the next few years so that the growing stream of urban 
knowledge will be accessible to those who will be making vital 


decisions on urban affairs in the diverse situations across this 


country; and 


(3) Given any likely division of responsibilities and abilities among 
our institutions and regions, and given that all concerned can be 
served by the co-operative network, the assessment of urban research 
programs and proposals and the immediate allocation of funds to 
pursue them can be better done by several granting bodies than by 


a single monolithic agency. 
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3. We attach the following Appendices: 


A. Officers who make this submission for the Council and who would 


like to appear as witnesses before the Conmittee; 


B. A brief account of the composition, objects and activities of 


the Canadian Council on Urban and Regional Research; and 


C. A list of Exhibits to accompany this brief. 
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FUNDING CANADIAN URBAN RESEARCH 


4. Virtually all the research funds so far made available to this Council 
(over $100,000 a year) have been entrusted to us by the Ford Founda- 
tion; but neither they nor we look upon that dependence as permanent. 

“The costs of administering grant programs and rendering bibliographic 
and other services have been met with funds received by the Council 
under the National Housing Act (also averaging about $100,000 a year). 
These receipts and corresponding disbursements are shown in Exhibit 


A for 1966-67 ° 


5e The Council retained expert consultants as to our prospects of 
raising funds from Canadian corporations; we were told that corpora 
tion officers can see no incentives or tangible returns to warrant 
their direct subscriptions to basic urban studies, and regard such 
work as properly supported from the taxes they pay. Advice received 


in 1967 on the Council's 'fund-raising potential! is in Exhibit B. 


6- In 1967 we commissioned a survey of public spending in Canada on 
urban and regional research as we understand the terms; in this we 
had the ready co-operation of the Dominion Bureau of Statistics. 
The results, applying to fiscal 1965-66 (then the latest year of 
record) are detailed in Exhibit C. Most of the effort was on local, 


short-term, isolated problems. The aggregate expenditures were as 


follows: 
$ & 
Federal Expenditure: 1,261,730 18.3 
Provincial Expenditure: 3,139,290 4565 
Main Municipalities & Groups: 2,500,945 36.2 
Total from these Sources: $ 6,901,965. 100. 


7. The Committee is invited to judge the adequacy of this spending rate 


on urban and regional research by any of several yardsticks: 


(1) Total research as a fraction of total urban investment: urban 
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capital formation is running at about $10 billion a year in 
Canada, of which about $3 billion is for housing and $1 billion 
is federal housing money; so for every $10 we spend on urban 
buildings and equipment we are spending less than $0.01 on 
analysis of urbanisation; or for every 10 federal dollars in- 
vested in housing hardly more than a cent is spent on urban and 


regional research. 


(2) Urban research relative to other kinds of research: Canada's 
current spending on R & D amounted to nearly $525 million in 
1965-66 (Science Council Report No.4, 1968) and of this about 
$25 million was spent in the human sciences (Dominion Statisti- 
cian before this Committee, 5 February 1969); so this highly 
urban and rapidly urbanising nation spends out of each 100 
research dollars at most about $4.75 in the human sciences and 


of that hardly $1.90 on urban problems. 


(3) Access to adequate urban knowledge from outside Canada? no-one 
will contend that the problems of building and governing Cana~ 
dian commnities can more often be solved with knowledge imported 
tready-niade' than can problems in other fields of knowledge; 
on the contrary, it is almost adept that the issues faced 
by distinctive huwan groups in unique physical settings are of 


the kind most deserving of on-the-spot research. 


(4) Numbers of Canadians competent to work in this field: this was 
until recently a real limitation on the amount of work that 
could be done, but growth of university staffs and graduate 
enrollment in the social sciences is rapid (see Canada Council 
Annual Report 1967-68, pp. 52-55) and within that group urban 
and regional studies have grown as fast as any, as indicated in 


Exhibit D. 


(5) Research investment needed to obtain significant results: the 
complexity and interrclatedness of urban problems, hence the 


range of skills required to tackle them usefully, set high 
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thresholds of minimum effective research investment in this 
field; with limited funds we have met multiplying research 
proposals with grants averaging only about $8,000 each, by 
referring what we cannot fund to those who might do so, and 

by seeking to link individual researches around major themes 
(see Appendix E); in this we agree with the case argued by the 
Science Council (Report No.4, 1968, ppe29-42) that the Canadian 
urban environment can be markedly affected only by a major 


program of urban research. 


Recommendation on Funding 
Se ee Une s 


Each of these five yardsticks leads us to the conviction that the 
scale of Canadian urban and regional research effort should be 
magnified in the next few years by at least two or three times, that 
is to say from under $10 million a year from all sources to something 
like $25 million a year. Only an increase of this order will make 
headway against the urbanisation issues being encountered, by ex- 
ploiting the able and willing talents becoming available in Canada. 
It is also clear from our experience and surveys that most of the 

new money required for fundamental urban research will have to be 


federal money. 
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THE COUNCIL’S URBAN INFORMATION SERVICE PROPOSAL 


9. Those who established the Canadian Council on Urban and Regional Research 
had an important information function in mind: one of our Charter 
objects is "to facilitate efforts to gather, analyze, co-ordinate 
and distribute available knowledge". Those who need urban informa- 
tion should be served as well as anyone else with important decisions 
to make. We are engaged in raising about $150,000 to prepare an 
outline specification for a modern Canadian urban information service; 


this service would belong not to the Council, but to its users. 


10. Canada has plenty of cause to want sts own urban information service. 
We have our own customs, constitution, languages and cultures as 
reasons for believing we shall not be well served by depending wholly 
on someone else?s network. We know that we are spending millions of 
dollars a year looking for urban information, sometimes not getting 
it in time, somotimes never getting it but having to take decisions 
without it. We believe that the technology and facilities developing 
in the statistical field, and taken for granted in the physical and 
life sciences could be parallelled for the use of people facing urban 
issues of every sort. We learn of new channels of communication to 


be built across Canada in the next few years. 


11. By turban information’ is meant those facts, documents and experience 
useful for the management of the affairs of urban centres and urban 
regions. The Council believes it is possible to devise methods by 
which those who need this urban information (no matter how isolated) 
will spend less time and money seeking it and will be able to locate 
and obtain what they want precisely and quicldy. The first aim of 
the project is to clearly establish the needs of urban information 
users. Then to determine how best to meet these necds by improving 
the gathering, storing and dissemination of urban inforwation through- 
out Canada: how costs can be cut, how quality of information can be 
improved and how to obtain co-operation among those who use or produce 


urban inforuation. 
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12. This project has been designed with the help of agencies familiar 


13. 


1,. 


De 


20648—81 


with the problems of information delivery in both languages, inclu- 
ing experts who assisted in the preparation of the Science Council's 
Special Study No.8 on scientific and technical information in Canada, 


Recommendations jade in other areas of information have illustrated 


' that not only are savings in time and money possible but, by providing 


more useful information more quickly, decisions become increasingly 


more effective. 


In sum, it is the object of this Council’s project to complete four 
steps preparatory to the establishment of a co-operative urban informa- 


tion service for Canadians: 


1. To identify the rough profile of user needs; 
2. To catalog the sources and channels now serving; 
3. To discover what is now Spent on search and delivery; 


4. To draw an outline specification for a service that 
will link sources to needs more efficiently, without 
radical change from present money outlays. The 
specification should provide for links to related 
information networks in Canada and beyond. It should 
call for a built-in response by the service to the 
changing scope and character both of urban information 


sources and of user demands. 


Funds for this project have been asked of all three levels of govern- 
ment. There has been amazing consensus as we shaped this effort, even 
though the funds are not yet assured. Mo-one asked to take part has 
declined. The result is that a very able group is ready to proceed, 
after many hours discussing exactly how best to use the limited weeks 
and dollars that can be spared. We hope to have the outlines of a 


possible Canadian urban information service drawn by early 1970. 


In urban and regional affairs, a particularly strong case can be iaade 
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for the founding of an information service tailored to the needs of 
those with operational responsibilities. Surveys sponsored by this 
Council indicate a serious lag between what is known from urban 
research and what is put to use by way of innovations possible in 
daily decision-malcing. These decisions, both as to public works and 
as to private and corporate choices, are likely to last through the 
next generation and hence affect the well-being of millions of 
Canadians. The more speedily and efficiently the relevant facts 

and experience can be brought to the time and place of choice, the 
better the urban environment can be modified to respond to our chan- 


ging human expectations of it. 


WS, 
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STRUCTURE FOR DETERMINATION AND SUPPORT OF LAJOR RESEARCH PRCGRAUS 


We have urged that more coherent and ambitious programs of fundamental 


research should be undertaken in Canadian urbanisation and urban affairs, 


and that the greater funds needed for these studies can and should 


come mostly from the Government of Canada. The case has been made 


well by others (e.g. the Glassco Royal Commission Report in 1963, 
Vol.4, pp.225-230; or the U.S, National Academy of Sciences Report 

to the House of Representatives’ Committee on Science: Basic research 
and national goals, 1965) that the best use of most of these federal 
funds will be obtained by placing them in non-government institutions, 
This case is especially clear for the hwnan sciences and, in Canadian 
constitutional and cultural circumstances, perhaps clearest of all in 


the investigation of urban development and urban management issues. 


The desire for responsible control of public funds for urban research 
has led some to recomnend a central government agency to ‘organize’, 
"co-ordinate? and ‘undertake’ the needed work; these ideas are prom- 
inent in the Report of the Task Force on Housing and Urban Development, 
1969 (pp.70-75). But the arguments to centralize the control of 
research programming and funding on grounds of efficiency lose much 
of their force, once there is the possibility of full, free and 
prompt exchange of information among all the Canadian institutions 
concerned with the conduct and use of urban research. This informa- 
tion service will be especially valuable for its reports of work in 
progress or newly undertaken, reports essential to research program- 


ming and funding decisions. 


With that kind of information service in being, arguments for wide 
participation in the shaping of major urban research programs grow 


stronger. We see the main arguments as follows: 


(1) Each operating department of federal, provineial or local 
government involved in urban affairs has unanalyzed data 


and experience to offer to researchers, in amounts and kinds 


7478 


Special Committee 


not available elsewhere. The advantages of direct sponsor- 
ship and contact by the agency with the researchers lie not 
only in access to these resources, but also in the greater 
likelihood that the study will be oriented tovards the 
realities faced by the agency and that agency leaders will 
believe in the research findings that they have seen develop. 
This point of view is set out in our seminar proceedings ‘The 
Uses of Urban Research? (Exhibit F). For these reasons there 
will always be many public bodies harbouring and sponsoring 
urban studies in Canada. So long as there is a network of 
contacts among agencies and researchers, so that intentions, 
awards, progress reports and findings are fully communicated, 
this freedom of sponsors and researchers to pair off in their 
mutual. pursuits can make for discoveries and applications not 


possible under single, central direction. 


This Council enjoys frequent informal contacts with those in 
charge of many other research-supporting programs , in govern- 
ments, the Canada Council, foundations and elsewhere. There 

are observable differences in grantor attitudes. Government 
agencies are loath to make grants for studies that might 
seriously call in question their reason for being, or that 

are likely to raise issues far beyond their departmental or 
constitutional jurisdiction. They are likely to have to pay 

for assessors? advice, which we have never done. They may at 
times be unwilling to see findings published. So while a 
department or a government may be the appropriate supporter 

of many kinds of urban study, there are other important kinds 

it cannot or will not support. The American (and some Canadian) 
foundations, and such extra-governnenta]. bodies as this Council, 
have helped in this area. The federal government should seek 
removal (e.g. by tax agreements) of the present deterrents to 
federal incorporation of private Canadian foundations for 


support of scientific and scholarly pursuits. In any case, 


19. 


(3) 


(4) 


In the light of all these considerations, we recormend that the federal 
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there will continue to be « vital place for non-governiiental 


judgment in the placing of urban research funds in Canada. 


The rapid increase of knowledge will require that judgment 

about new and substantial investments in urban research should 

be made in consultation with the people most au courant of 

recent work; in every expanding field of knowledge, these tend 
to be the younger members of university faculties, because the 
obsolescence of concepts is faster than the education or replace- 
ment of senior professors or officials can be. In any case, 
productive research will be planned best with the free participa- 
tion of those who are io carry it out; forced labour on imposed 
intellectual assignments has repeatedly proven a wasteful way 

to try to expand knowledge. The general case for joint consulta 
tion by govern~:nt and university people in formulation of major 
research programs (among which Canedian urbanisation will be 
included) is well made by Joseph Ben-David in Fundamental 
Research and the Universities, OECD, 1968 and by Alan Waterman 


in Science, AAAS, Januery 1965. 


Investment in research inevitably involves a willingness to 
take chances. We believe that, by reason of our special 
objectives and good fortune over half a dozen years, we are 

as well able to judge the merits of Canadian urban research 
proposals as any other institution; there would be cause for 
surprise if we did not think so. Yet we are not so sure of 
our judgment as to believe that any research proposal that had 
been unsuccessful with us should find no other application 
route open. That, we think, is the kind of outcome that 
centralisation of research support would lead to. We heartily 


support the conclusion on this matter reached in Science Council 
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government shovld begin 40 multiply its spending on urban and regional 


research; it should immediately support the establishment of a bilingual 
urban information network of the kind we are outlining; and it should 
then encourage the shaping of urban research programs and the alloca- 
tion of government funds to those programs according to the fully- 


informed wisdom of a variety of regional and extra-governmental groups 


in Canada. 


CONCLUSIONS 
Your Committee is charged to report on: 


(a) Trends in R & D Expenditure in Canada: 


We have shown that in urban and regional research the outlays have 
been tiny; that the urgency of the specifically Canadian issues 
and the talents able to tackle them warrant spending at least two 
or three times as much money per year right away; and that most 
of that increased funding will have to be from federal sources. 
Ways should also be found to encourage federal incorporation of 


private foundations. 


. . : i : sf. 
(d) Principles, Long-term Requirements and Structural Organization: 


We contend that the nature of Canada and the imminence of speedy 
and selective communication of urban knowledge throughout this land 
make for the devolution of responsibilities for formulating major 
urban research programs and for allocating funds to carry them out; 
and that major responsibilities be devolved to extra-governmental. 
bodies, for the sake of free yet informed coupling of abilities 


and resources, powers and coricerns. 


All of which is respectfully subnitted, 
Jean-liarie liartin Président 
C. MeC. Henderson Vice-Chairman 


Robert Adamson 
Eric Beecroft Directors 
William Teron 


Humphrey Carver 
Peter Dobush 


Alan Armstrong Executive Officer 


liembers 

Appendices 

Attached 
for Canadian Council on Urban and Regional 


Research 
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APPENDIX A/APPENDICE A 


CANADIAN COUNCIL ON URBAN AND REGIONAL RESEARCH 
CONSEIL CANADIEN DE RECHERCHES URBAINES ET REGIONALES 


The following officers of the Council have taken part in preparing 
this submission and would like to be present when it is heard by 
the Special Committee of the Senate on Science Policy: 


Les officiers du Conseil ayant participé 4 la préparation de ce 
mémoire et désirant assister 4 sa présentation devant le Comité 
Spécial du Sénat sur la Politique Scientifique, sont les suivants: 


Jean-Marie MARTIN 


Président du Conseil; professeur d'!économique 4 l'Université 
Laval; conseiller en rénovation urbaine; membre de l'Institut 
Canadien d'Administration Publique; anciennement président du 
Conseil supérieur de l'éducation du Québec3 conseiller A 1!Union 
des municipalités du Québec, au Conseil canadien du bien-étre 

et 4 la Fédération des co-opératives d'habitation du Québec. 


Cyril HENDERSON 


Municipal manager of the District of North Vancouver: previously 
manager of the new city of Kitimat. Named to the Urban Research 
Council by the Canadian Federation of Mayors and Municipalities; 
served on the Council's research committee and Board of Directors. 


Robert ADAMSON 


Executive Director and Chief Economist at Central. Mortgage and 
Housing Corporation; formerly research assistant with the Uni~ 
versity of Toronto's Metropolitan Housing Research Project; 
(for further details see Proceedings of this Committee, No.33, 
27 February 1969). 


Eric BEECROFT 


Past Chairman, founding member and Director of Councils Director, 
Urban and Regional Development Studies, University of Western 
Ontario; former director of the Canadian Federation of Mayors 
and of the Community Planning Association of Canada. 


Humphrey CARVER 


Former Director, Member of Council; Fellow and former President , 
Town Planning Institute of Canada; Author, "Cities in the 
Suburbs" etc.3 first Chairman, Advisory Group, C.MH.C. 


Peter DORUSH 


First Chairman of Councils; senior partner, Dobush, Stewart, 
Bourke, Longpré, Marchand, Goudreau, Architects, Montreal; 
Fellow of the Royal Architectural Institute of Canada. 


William TERON 


Director of Council: President, William Teron Limited; Vice~ 
President, Canadian Interurban Properties Limited; Member, Board 
of Governors, Carleton University,and of National Arts Centre; 
developer of the new town of Kanata, near Ottawa. 


Alan ARMSTRONG 


Executive Officer of the Council; was Secretary of the Committee 
of Inquiry into the Residential Environment of the Royal Architec- 
tural Institute of Canada; first Director of the Institute for 
Community Planning, University of Science and Technology, Kumasi, 
Ghana’, former member, Advisory Group, CoMoH.C. 
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CANADIAN COUNCIL Oi] URBAN AND REGIONAL RESEARCH 
APPENDIX B 


Origin and Composition: 


Responsible officials and building professionals impelled this Council 
into being in 1962, because they felt the need for a richer common 
stock of intellectual capital on which to base the performance of their 
various tasks. They recognized many of the human questions raised by 
rapid Canadian urbanisation as distinctively our own to solve, even 

if we share with the rest of the world the technical achievements and 
changing economy that give rise to that urbanisation. Human questions 
in Canadian urbanisation call for the concerted and sustained attack 


that the Science Council identifies with major research programs. 


The Urban Research Council consists of 60 persons concerned with the 
promotion, conduct and use of urban and regional research. local, 
provincial and federal officials, university teachers and leaders of 
the building industry and professions are found on the Council and in 
its Board and committees. This feature of its constitution enables 
the Council to examine urban research needs and policies in the round, 
some of us as scholars seeing free inquiry as a good in itself, and 
others among us as practitioners attentive to the conduct of research 
missions that meet special needs. In the Council we have found an 
instrument for agreeing upon programs and allocating very limited 
resources towards both demands, an instrument perhaps not possible 
within a single public agency, government or learned society. Academic 
work gains through the Council by access to operational experience, 
and official studies are enriched through the Council by the resources 


and perspective of the universities. 


Council Activities: 


Now in its seventh year of activity, the Council has concentrated its 
early efforts as necessary to open up a relatively unfamiliar field of 
research: discovering able and willing urban researchers}; assembling 


them with other specialists to identify urgent and practicable sequences 
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of inquiry; finding funds to support the investigations (either by 
gift to the Council or by referring sound proposals to sources from 
which they could be supported directly); administering modest grants- 
in~aid and helping the researchers to complete and publish their work; 


producing our own classified indexes of urban research in progress or 


recently published; conducting surveys about urban research; and in 


other ways. 


The inputs to the Council have been roughly equal amounts of money 
from The Ford Foundation and the Government of Canada (about $750,000 
each in 7 years) and the time and energy of the Council's members and 
advisers (which have been freely contributed and in alternative 
employments would be worth at least as much as either kind of cash 
revenue). The Council's owm research funds represent something like 
one-twentieth of a typical year’s Canadian spending on urban research. 
To discover the sources and purposes of governmental spending we 
commissioned (with D.B.S. co-operation) the Survey reported in Exhibit 
C; in doing so we found that most urban research money was being spent 
in narrow and local investigations and that most of the sponsors said 
they lacked a view of Canadian urban research effort as a whole. This 
and other evidence has led to the formation of the Intergovernmental 
Committee on Urban and Regional Research, on which the ten provincial 
governments and the federal government have seats; we welcome this 
ally in our field, as we welcome the bodies set up to some degree in 
imitation of this Council in Britain and Australia. Our clearinghouse 


function has assumed increasing importance. 


Maintaining Contacts between Worlds of Research and Action: 


Our Council performs several services to the Canadian urban research 
community in addition to the award of research grants. The Council. 
was formed to constitute a bridge between those engaged in urban teach- 
ing and research and those in need of sounder systematic knowledge and 


better access to that knowledge for the resolution of pressing problems 
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of urban policy and management. Our most tangible service to the 
communities of urban affairs and urban research has been the classified 
and indexed list of Canadian urban documents we publish as Urban & 
Regional REFERENCES; these help the administrator to find what has 
been written on the problem he faces, and aid student and teacher 

to identify materials on which learning or further research must 

feed. Our practice is to encourage scholars to make full use of 

the operational data available in their own milieu as they tackle 
research, and to direct administrators to the university resources 


relevant to their operational problems. 


Consistent with our aim to disseminate as well as develop new urban 
knowledge, we make payment of the full amount of a research grant 
conditional upon publication of research findings, even if only in 

the form of a research note on an unrewarding attempt. Over 120 docu- 
ments have resulted from Council-aided undertakings to date. We have 
seen to the deposit of all these and many other urban documents (inclu- 
ding those subinitted to us for listing in REFERENCES) in the National 
Library of Canada, thus making sure that each is entered in their 
general bibliography Canadiana and is available to any Canadian who 
may need it, through inter-library loan. This is of some importance , 
as many urban documents are produced in limited quantities for local 
administrative use, but contain data and analysis of use to a rapidly- 
growing body of Canadians. So far as this Council is concerned, 
research results should always come into the public domain; we are 
glad to see the recommendation on this in Science Council Special 


Study No.7 (p.161). 


All the operations of the Council have been carried on with the combined 


advice of administrators and teachers, men and women of urban affairs 
in the widest sense. (Indeed a considerable number of the Council’s 

officers and inembers move during their terms between governmental and 
university appointments, or divide their time between teaching and 


operational activities.) We have followed the careers of over 100 
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young people whe gained their initial experience of urban research 
procedures as graduate student assistants on Council-aided research 
projects, and find that nearly all are now launched as practitioners 
or teachers in urban affairs; in the long run this may be the most 
vital contribution the Council has made, in awarding some 70 grants 


totalling about $600,000 during six years of activity. 


Objectives and Priorities: 


Thoughtful scientists of many kinds, from Waddington the biologist 

to Seaborg the physicist, have pointed out that modern science and 
technology are almost able to bend energy and materials to any conceiv- 
able purpose; but man remains alarmed at what may happen when millions 
of people choose to indulge in these marvels of technique, without 
regard for wider environmental and social effects. The urgent and 
difficult questions now are these questions of human choice and 
consequence. The scientists who have arranged miracles of astronaviga- 
tion say these earthbound human problems are beyond them. Indeed their 
main efforts have gone (as pointed out by Roguslaw in The New Utopians) 
towards the virtual elimination froin their work of the factors of 
human variability, judgment and frailty. Yet as men and women crowd 
into greater and greater cities, it seems to be precisely in order to 
express their individual abilities and assert the widest range of 
individual choices. iiechanistic or authoritarian solutions in housing 
accomucdation, traffic control, administration of education and police 
power in the great city run counter to these personal expectations, 


and the collisions lead to protest, dislocation and violence. 


These considerations lie behind the Council’s emphasis on the con- 
sequences for Canadians and Canadian communities, both in its general 
selection of fields of urban research for support, and in its designa- 
tion of those broad urban issues on which the Council will itself 
initiate major prograns. In the briefest of terms, four of these 


themes being pursued by the Council are described as follows: 
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Given that Canada is to have more and more city folk, why are 
they so largely congregating in a few big metropolitan centres? 
Would it be worthwhile to opt for more cities, none of them 
inhabited by so many millions of people as greater Montreal or 
Toronto may expect to have by the year 2000 on present trends? 
What would be the advantages and disadvantages for the Canadian 
people as a whole in other possible distributions of our next 
10 millions of urban population? Are our governments able to 
work together to achieve a more advantageous distribution? 

Or are the present results of individual human choices immune 
to collective intervention? Are governnients in pursuit of 
other ends reinforcing the present trend to urban concentration 


unknowingly, and without counting the ultimate costs? 


The Region 

Canadians are exercised to find how unequal are the opportu- 

nities from one part of the country to another. In response, 

our senior governments are fashioning bold programs of regional 

development. What is to be the future of the urban centres in 
. 

these speciai development regions? What exactly is the part 


to be played by urban communities and facilities in the success 


of these great regional programs? 


large Projects 

We sense that the pattern and quality of cities is changing 
under the impect of new transport and communication devices 
and we see that the new landmarks in our cities are typically 
development, superblocks of enormous size and influence. Each 
great new work is urged for its ow purpose, to speed movement 
or enhance commerce, and on its own terms it may serve well. 
But these huge new works cast shadows on the surrounding city; 
they often displace beloved places and have other unintended 


effects now shown in the records of their sponsors. What do 
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these side-effects cost? Who pay those costs? Would a wider 
urban accounting make for different solutions to Canadian 


urban development and transport needs? 


New Urban Menagers 

Three-quarters of Canadians live in cities and this ratio is 
stil] rising. ifunicipal governments have no choice but to 
appropriate a growing share in the national economy and to 
engage thousands of new employees every year. Are we getting 
the able urban managers we need? What js being done to prepare 
young Canadians for these administrative careers that will be 


so vital to the future health and well-being of the nation? 
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APPENDIX C/aPPAHDICE C 


CANADIAN COUNCIL ON URBAN AND REGIONAL, RESBARCH 
CONSEIL CANADIAN DE RECHIRCHES URBAINIS ET RFGIONALES 


EXHIBITS / PIECES 
A. Council 1968 Annual Report / 
Rapport annuel du Conseil, 1968 
B, Report on Fundraising Potential 1967 


C. Survey of Spending on Urban-Regional Research, 1968 / 
Apergu des dépenses publiques pour la recherche urbaine= 
régionale, 1968 


D. Canadian University Units with Special Interest in Urban 
Affairs, 1969 


E. Research Themes to be Explored, 1967 Hf 
Les problémes 4 explorer, 1967 


F. The Uses of Urban Research, 196) 
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WITNESSES: 


The Canadian Chemical Producers’ Association: Dr. Bertrand B. Hillary, Chairman, 


Research and Development Committee, Dr. Herman F. Hoerig, Vice-President, 
Research and Development, Du Pont of Canada Ltd., Mr. John Stuart Dewer, 
President, Union Carbide of Canada; Canadian Pulp and Paper Association: 
Mr. R. M. Fowler, President; Pulp and Paper Research Institute of Canada: 
Dr. Pierre Gendron, President; Machinery and Equipment Manufacturers’ 
Association of Canada: Brigadier-General C. A. Peck, General Manager; Phar- 
maceutical Manufacturers’ Association of Canada: Dr. William Ward Wigle, 
President; Dr. Bernard Belleau, Senior Consultant, Bristol Laboratories; 
Canadian Electrical Manufacturers’ Association: Mr. K. H. Rapsey, President, 
Mr. J. C. R. Punchard, Assistant Vice President, Northern Electric Co. Ltd., 
Mr. E. G. Samis, General Manager, Mr. A. R. T. Hailey, Manager, Engineering 
Laboratory, Canadian General Electric Co. Ltd.; Electronic Industries Associ- 
ation: Mr. Léon Balcer, President, Mr. J. Sutherland, Vice-President, Mr. 
Maurice Kenyon Taylor, Director, Research and Development, Ferranti-Packard 
Ltd., Dr. J. J. Green, Litton Systems (Canada) Ltd. ; 
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Canada 


141—Brief submitted by the Canadian Pulp and Paper Association, and the Pulp 


and Paper Research Institute of Canada 


142—Brief submitted by the Pharmaceutical Manufacturers Association of Canada 
143—-Brief submitted by the Canadian Electrical Manufacturers’ Association 
144—Brief submitted by the Electronic Industries Association 
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Aird 

Belisle 

Blois 
Bourget 
Cameron 
Carter 
Desruisseaux 
Giguere 


MEMBERS OF THE SPECIAL COMMITTEE 


ON 
SCIENCE POLICY 


The Honourable Maurice Lamontagne, Chairman 


The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Grosart 
Haig 

Hays 
Kinnear 
Lamontagne 
Lang 
Leonard 
McGrand 


Nichol 

O’Leary (Carleton) 
Philips (Prince) 
Robichaud 

Sullivan 

Thompson 

Yuzyk 


Patrick J. Savoie, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday, Sep- 
tember 17th, 1968: 
“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C:: 


That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countries and of the re- 
quirements of the new scientific age and, without restricting the gene- 
rality of the foregoing, to inquire into and report upon the following: 

(a) recent trends in research and development expenditures 
in Canada as compared with those in other industrialized countries; 
(b) research and development activities carried out by the 

Federal Government in the fields of physical, life and human 

sciences; 


(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 


(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the 
purpose of the inquiry; 


That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print 
such papers and evidence from day to day as may be ordered by the 
Committee, to sit during sittings and adjournments of the Senate, and 
to adjourn from place to place; 


That the papers and evidence received and taken on the subject 
in the preceding session be referred to the Committee; and 


That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kin- 
near, Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), 
Phillips (Prince), Sullivan, Thompson and Yuzyk. 


After debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 


Extract from the Minutes of the Proceedings of the Senate, Thursday, 
September 19th, 1968: 
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“With leave of the Senate, 
The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 


That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” 


Extract from the Minutes of the Proceedings of the Senate, Wednesday, 
February 5th, 1969: 
With leave of the Senate, 
The Honourable Senator McDonald moved, seconded by the Honour- 
able Senator Macdonald (Cape Breton): 


That the names of the Honourable Senators Blois, Carter, Giguére, 
Haig, McGrand and Nichol be added to the list of Senators serving on 
the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative. 
ROBERT FORTIER, 


Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


FRIDAY, June 13, 1969. 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 10.00 a.m. 


Present: The Honourable Senators Lamontagne (Chairman), Carter, Gro- 
sart, Haig, McGrand, Robichaud and Yuzyk—7. 


In attendance: Philip Pocock, Director of Research (Physical Science). 


The following witnesses were heard: 
THE CANADIAN CHEMICAL PRODUCERS’ ASSOCIATION 
Dr. Bertrand B. Hillary, Chairman, 
Research and Development Committee. 
Dr. Herman F. Hoerig, Vice-President, 
Research and Development, Du Pont of Canada Ltd. 
Mr. John Stuart Dewer, President, Union Carbide of Canada. 
CANADIAN PULP AND PAPER ASSOCIATION 
Mr. R. M. Fowler, President. 
PULP AND PAPER RESEARCH INSTITUTE OF CANADA 
Dr. Pierre Gendron, President. 
MACHINERY AND EQUIPMENT MANUFACTURERS’ ASSOCIA- 
TION OF CANADA 
Brigadier-General C. A. Peck, 
General Manager. 
PHARMACEUTICAL MANUFACTURERS’ ASSOCIATION OF 
CANADA 
Dr. William Ward Wigle, President. 
Dr. Bernard Belleau, Senior Consultant, Bristol Laboratories. 
CANADIAN ELECTRICAL MANUFACTURERS’ ASSOCIATION 


Mr. K. H. Rapsey, President. 

Mr. J. C. R. Punchard, Assistant Vice-President, 
Northern Electric Co. Ltd. 

Mr. E. G. Samis, General Manager. 

Mrch dt, inatlaley, 

Manager, Engineering Laboratory 

Canadian General Electric Co. Ltd. 


ELECTRONICS INDUSTRIES ASSOCIATION 


Mr. Léon Balcer, President. 

Mr. J. Sutherland, Vice-President. 

Mr. Maurice Kenyon Taylor, Director, Research & Development 
Ferranti-Packard Ltd. 

Dr. J. J. Green, Litton Systems (Canada) Ltd. 
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(A curriculum vitae of each witness follows these Minutes) 
The following are printed as Appendices: 

No. 139—Brief submitted by The Canadian Chemical Producers’ 
Association. 

No. 140—Brief submitted by Machinery & Equipment Manufacturers’ 
Association of Canada. 

No. 141—Brief submitted by the Canadian Pulp and Paper Associa- 
tion, and the Pulp and Paper Research Institute of Canada. 

No. 142—Brief submitted by the Pharmaceutical Manufacturers 
Association of Canada. 

No. 143—Brief submitted by the Canadian Electrical Manufacturers 
Association. 

No. 144—Brief submitted by the Electronic Industries Association. 


At 12.40 p.m. the Committee adjourned to the call of the Chairman. 


ATTEST: 
Patrick J. Savoie, 


Clerk of the Committee. 
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CURRICULUM VITAE 


Balcer, Hon. Leon, P.C., Q.C.: Born in Trois-Riviéres, P.Q., on October Lae 
1917, son of Leon Balcer and Berthe Harnois. Schools: Kindergarten, Daughters 
of Jesus, Trois-Riviéres; Trois-Riviéres Seminary; Laval University, Quebec. 
Werrees:. B.A,, lL.L., .(Law, Laval). Admitted to the Quebec Bar in July 
1941. Married on September 8, 1943, to Genevieve, daughter of Hon. Elisée 
Thériault of Quebec. Two children: Pierre and Nicole. 1941-1945: On active 
service with the Royal Canadian Navy. January 1946: Started Law practice 
in Trois-Riviéres. 1946-1949: Secretary-Treasurer of the Town of Trois-Ri- 
viéres, and of the School Board of the Banlieue of Trois-Riviéres. 1947: Secre- 
tary of the Provincial Committee of the rights of married women. 1948: Secre- 
tary of the Provincial Committee on juvenile delinquency. Elected for the first 
time on June 27, 1949, member of Parliament for the constituency of Trois- 
Riviéres. Re-elected in 1953, 1957, 1958, 1962 and 1963. 1950-1953: President 
of Young Conservatives of Canada. 1952: Named Queen’s Counsel. 1952: 
.Canadian delegate to the Sixth Session of the United Nations in Paris. 1955: 
Delegate to the “Association des Parlementaires” of NATO in Paris. January 
1956: Elected President of the Conservative Association of Canada. December 
1956: President of the Conservative Convention for the election of a leader. 
June 21, 1957: Sworn to the Privy Council and appointed Solicitor General 
of Canada and Acting Minister of Mines and Technical Surveys. July 1957 to 
April 1963: Permanent member of the Treasury Board of Canada. November 
1958: Delegate of the Canadian Government at the funeral of His Holiness 
Pope Pius XII, in Rome. October 1959: Chief of the Delegation of Canada to 
the 15th Session of GATT Conference in Tokyo, Japan. November 1959: Chief 
of the Delegation of Canada to the 9th Conference of the Colombo Plan, in 
Djakarta, Indonesia. October 11, 1960 to April 1963: Minister of Transport 
of Canada. June 1966: Liberal Candidate in the Provincial General Election. 
October 1966: Appointed Vice-President of Marsh & McLennan, Montreal. 
June 1969: Appointed President of the Electronic Industries Association of 
Canada. 


Belleau, Dr. Bernard: 1947, B.Sc. University of Montreal; 1948, M.Sc. Univer- 
sity of Montreal; 1950, Ph.D. McGill University: 1955-1958, Assistant Professor, 
Laval University; 1958-1961, Associate Professor, Ottawa University; 1961 to 
present, Professor, Ottawa University. Chairman, Advisory Board, Defence 
Research Establishments; Recipient of the Merck, Sharpe and Dohme Award; 
Centennial Medallist; Fellow of the Royal Society of Canada; Regional Editor: 
Life Sciences; Associate Editor: Canadian Journal of Biochemistry; Associate 
Editor, Molecular Pharmacology; Senior consultant, Bristol Laboratories; Total 
Papers published: 56. 


Dewar, John Stuart: President and Director of Union Carbide Canada Limited, 
Born June 24, 1918, Guelph, Ontario. Queen’s University (B.Sc., Chemical En- 
gineering) 1941. After graduation joined Defense Industries where he remained 
until 1943 when he joined National Carbon Company, Toronto, as a Chemical 
Sales Engineer. Subsequently served in many capacities and became President of 
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the company in 1955. In 1956 became Vice-President of Union Carbide Canada 
Limited; Director in 1959; Executive Vice-President in 1963 and President in 
1965. Director of the Toronto-Dominion Bank. Memberships: National Research 
Council; Advisory Council to Minister of Industry, Trade and Commerce; 
Canadian Council of National Industrial Conference Board—Vice-Chairman, 
1968-1969; The Canadian Chemical Producers’ Association, Past Chairman; 
Queen’s University, Board of Trustees; York University, Advisor Council of 
School of Business. 


Fowler, Robert MacLaren, LL.D., B.A.: President, Canadian Pulp and Paper 
Association and President, Newsprint Association of Canada. Personal: Born 
December 7, 1906 at Peterborough, Ontario, the son of the late Mr. and Mrs. E. 
Bruce Fowler. Married in 1934 to Sheila Gordon Ramsay, of Toronto, daughter 
of Mr. and Mrs. A. Gordon Ramsay. Five children. (Diana, Robert, Bruce, Philip, 
Robin). Educated: Peterborough Public Schools and Collegiate Institute. Ed- 
ward Blake Scholarship in Mathematics to the University of Toronto. Honour 
graduate in Mathematics, University of Toronto, 1928; Honour graduate in Law, 
Osgoode Hall, 1931. LL.D., University of Montreal, June 1961. 1931-37, Practiced 
law in Toronto with McMaster, Montgomery, Fleury & Company, engaged in 
litigation and commercial legal practice. 1937-39, Royal Commission on Domi- 
nion-Provincial Relations (Rowell-Sirois Commission)—first as legal Secretary 
to the Chairman, Chief Justice N. W. Rowell, and later as one of the secretaries 
of the Commission participating in the preparation of the Commission’s report. 
1939-45. Practiced law in Toronto with McCarthy & McCarthy, engaged in litiga- 
tion and insurance and commercial practice. 1942-45, Secretary and General 
Counsel of Wartime Prices and Trade Board, Ottawa. 1945, Appointed president, 
Canadian Pulp and Paper Association and Newsprint Association of Canada. He 
is also associated with the legal firm of Gowling, MacTavish, Osborne, and Hen- 
derson, Ottawa. Activities: Member, Economic Council of Canada; Director, 
Chemcell Ltd.: Director, Canadian Enterprise Development Corp. Ltd.; Director, 
Automobiles Renault (Canada) Ltée.; Director, Westmount Life Insurance Com- 
pany; Director, Regent Fund Ltd.; Director, Templeton Growth Fund Ltd.; Di- 
rector, B. P. Canada Limited; Governor, Royal Victoria Hospital, Montreal; Co- 
Chairman, Canadian-American Committee; Chairman, (1953-54) Executive 
Council, Canadian Chamber of Commerce; President (1945-50), Canadian Insti- 
tute of International Affairs; Chairman (1956-57), Royal Commission on 
Broadcasting; Chairman (1964-65), Federal Government’s Committee on 
Broadcasting Clubs: St. James’s and Mount Royal (Montreal), University 
(Toronto). 


Gendron, Pierre R., B.Sc., Ph.D., (LL.D., D.Sc-hon.): President, Pulp and Paper 
Research Institute of Canada. Born St. Hyacinthe, Que., May 1, 1916, son of 
the Honourable Lucien H. and Marguerite (de Lorimier) Gendron. Educated: 
Catholic High School of Montreal; University of Montreal (B.Sce., 1941); 
University of Montreal (Ph.D., Chemistry, 1949); LL.D. (hon.) Doctory (honoris 
causa) University of Montreal, 1959; D.Sc., (hon.) Doctor (honoris causa) 
University of Ottawa, 1963. Lever Bros, Ltd., Technical Representative, 1941. 
Lieutenant, R.C.N., Overseas Service, 1941-45; Lieut-Commander, R.C.N.- 
(R); Commanding Officer, U.N.T.V., University of Montreal, 1945-53. 
Assistant Professor of Chemistry, University of Montreal, 1946; Lec- 
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turer, Chemistry, Columbia University, New York, 1949-50; Associate Professor, 
Chemistry, University of Montreal, 1952; Dean, Faculty of Pure and Applied 
Science, University of Ottawa, 1953-62; Vice-President, Dow Brewery Limited, 
1962; President, Dow Brewery Limited, May 1964; Vice-President and General 
Manager, Canadian Breweries Limited, Eastern Division, Affiliations: Chair- 
man, Montreal Section Chemical Institute of Canada, 1951; Member, Board of 
Directors, Chemical Institute of Canada, 1951-53; Fellow, 1956; Member, 
National Research Council, 1957-64; Chairman, Selection Board, National Re- 
search Council, 1960-64; Member, Defense Research Board of Canada, 1958-61; 
Member, Selection Committee Defense Research Board of Canada, 1958-64; 
Canadian Scientific Delegate to XIth General Conference, Unesco, Paris, 1958; 
Canadian Scientific Delegate to XIth General Conference, Unesco, Paris, 1960; 
Delegate Pan American Conference, Unesco, Buenos Aires. 


Green, Dr. John Joseph, M.B.E., Ph.D., B.Sc., A.R.C.S., D.I.C., F.R.Ae.S., F.A.LA.A., 
F.C.A.S.L, M.E.I.C.: Born Nov. 9, 1905, Portsmouth, England. 1926-30 attended 
London University—The Imperial College of Science and Technology—Royal 
College of Science. Graduated in 1928 in honours Physics, awarded Imperial 
College Governors’ Prize in Physics. 1928-29 Busk Studentship in Aeronautics 
‘for graduate study and research. 1929-30 Beit Fellowship for scientific re- 
search. Diploma of Membership of the Imperial College (DIC) in 1929, Ph.D. 
Aeronautics, London University 1930. 1930-43 National Research Council of 
Canada, Head of Aerodynamics Laboratory, MB.E. (Civil) 1943. 1943-45 
commissioned in RCAF and served as Chief Research Engineer, RCAF Test 
and Development Establishment. 1945 received King’s Commendation for 
valuable service in the air, 1945-49 Chief Research Aeronautical Engineer, Air 
Transport Board. 1949-55 Chief Division ‘B’, Defence Research Board and Scien- 
tific Adviser to the Chief of the Air Staff, RCAF. 1955-59 Defence Research Mem- 
ber, Canadian Joint Staff and Defence Research Attache, Canadian Embassy, 
Washington, D.C. 1959-63 Chief Superintendent Canadian Armament Research 
and Development Establishment. 1963-69 Director of Research, Litton Systems 
(Canada) Limited. 1969- Director of Government Relations, Litton Systems 
(Canada) Limited. 1954 first President, Canadian Aeronautical Institute (now 
the Aeronautics and Space Institute). 1962 President, Canadian Aeronautics 
and Space Institute. Member, International Council of the Aeronautical Sciences 
and Chairman of its Executive Board. Honorary Life Member, American Asso- 
ciation of Airport Executives: Member, Institute of Navigation: Member, 
Society of Automotive Engineers: Senior Member, American Astronautical 
Society; Editor-in-Chief, C.A.S.I. Journal: Member, Boards of Award, Laura 
Taber Barbour Flight Safety and Daniel Guggenheim Medal; Member, Indus- 
trial Advisory Committee, Flight Safety Foundation; 1967 Vice-Chairman, 
Canadian Research Management Association; Chairman, Associate Committee 
on National Museums of Science and Engineering, NRC; Member, Associate 
Committee on Avionies, NRC; 1954 Eleventh Commonwealth and Empire 
Lecturer before the Royal Aeronautical Society. 


Hailey, Arthur Roberts Trail, B.A.Sc., P. Eng.: Manager, Engineering Laboratory, 
Canadian General Electric Co. Ltd. Born: Vancouver, November 15, 1914. 
Educated: Elementary and Secondary Schools, Vancouver; University of British 
Columbia (Electrical Engineering) 1941. Joined Canadian General Electric in 
1941, serving in various machine design, supervisory and engineering manage- 
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ment positions. Appointed to present position in 1962. Membership: National 
Research Council Advisory Committee on Applied and Engineering Research, 
University of Western Ontario Materials Advisory Committee; Association of 
Professional Engineers of Ontario; American Society for Testing and Materials, 
Canadian Research Management Association. 


Hillary, Dr. Bertrand B.: Born in Vancouver, British Columbia. University of 
British Columbia (Bachelor and Master degrees in Biology and Chemistry), 
Toronto (Ph.D.) 1939). His industrial career began with Polymer Corporation 
in 1942-43 during construction of the synthetic rubber plant. From 1943 to 1946 
he was with Dow Chemical of Canada, Limited on the Styrene Monomer opera- 
tions at the Polymer plant at Sarnia. In 1946 he transferred to the new Dow 
Chemical of Canada, Limited plant as Plastics Superintendent. In 1953 he was 
appointed Research Co-ordinator, Dow Chemical of Canada, Limited, and in 
1956, Research Manager, the position he now holds. Memberships: Engineering 
Institute of Canada; Chemical Institute of Canada (Fellow); Canadian Research 
Management Association (Chairman, 1962-64); Member, Advisory Board of 
the Industrial Research Institute of the University of Waterloo; Chairman, Re- 
search and Development Committee of the Canadian Chemical Producers’ 


Association. 


Hoerig, Dr. Herman F.: Vice-President, Research and Development, Du Pont 
of Canada Limited. University of Wisconsin (Ph.D.) 1942. After research work 
with Goodyear Tire and Rubber Company in the United States, he became an 
instructor in chemical engineering at the University of Wisconsin. He joined 
E. I. du Pont de Nemours and Company in 1942 as a research engineer at the 
Yerkes Research Laboratory at Buffalo, N.Y. In 1950 he was named director of 
the laboratory. Dr. Hoerig later moved to the technical division of Du Pont’s 
Foreign Relations Department and then, in 1954, to Du Pont of Canada where 
he became manager of the Research and Development Department in Montreal. 
He was named a vice-president in September 1960 and designated Vice-Presi- 
dent, Research and Development, in April, 1969. Memberships: Chemical Insti- 
tute of Canada; Society of Chemical Industry; Corporation of Professional 
Chemists of Quebec; Past Chairman of the Executive Council of the Canadian 
Chamber of Commerce. 


Peck, Brigadier-General, C. A., OBE, CD: Born 1912 in New Brunswick. Bach- 
elor of Science (Electrical Engineering), University of New Brunswick. Joined 
Canadian Army as second lieutenant in the Royal Canadian Corps of Signals, 
1936. Overseas, 1940-45—U.K., Italy and North West Europe. Ended war service 
as lieutenant-colonel commanding Second Canadian Division Signals. Post-war 
employment included Staff College in England; command of Royal Canadian 
School of Signals, Kingston, Ontario; Director of Signals, Ottawa; liaison staff 
London, England; military commander Canadian delegation Viet Nam; deputy 
adjutant-General, Ottawa and Director-General Canadian Armed Forces Cen- 
tennial Program, Ottawa. Retired as brigadier-general January 1968, and 
became General Manager MEMAC in August 1968. Married with two daughters, 
22 and 20. Member of the Association of Professional Engineers of Ontario. 


Punchard, J. C. R.:: Assistant Vice President, Northern Electric Company 
Limited. Born: Toronto, Ontario 1911; Educated: Central Technical School, 
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Toronto; University of Toronto B.A.Sc. (Electrical Engineering) 1933; Business: 
Radio Engineer, Northern Electric Co. Ltd., 1935; Loaned to Research Enter- 
prises Ltd., Leaside, Ontario as project engineer on development and manufac- 
ture of AAA Mark VI Radar Equipment 1944-1945; Northern Electric study of 
radio Aids to Navigation 1945; Equipment Engineer 1947-49; Development 
Engineer 1949-50; Manager, Northern Electric, Belleville Plant 1954-60: Direc- 
tor of Research and Apparatus Development, Northern Electric 1960; Director of 
Research, Northern Electric 1962; Director of Transmission Development, 
Northern Electric 1965; Appointed Assistant Vice President 1968; Memberships: 
l.E.E.E. Fellow, Director, Region 7, 1964-65; Association of Professional En- 
gineers of Ontario; A.I.E.E.; 1951; Engineering Institute of Canada: Interpreta- 
tions Committee, Canadian Standards Association, 1955; Kiwanis Club of Belle- 
ville, President, 1957; Belleville Chamber of Commerce President, 1957: Board 
of Governors, Albert College, Belleville 1955-60; Ottawa Hunt & Golf Club, 
1962; Canadian Delegation to C.C.LR. Conference, Geneva, 1962: Electronics 
Division, Electronic Industries Association, Chairman and Vice President, 1959; 
Board of Directors, E.1.A., 1957-63; E.I.A. representative to Canadian Radio 
Technical Planning Board 1958-60; CEMA representative to Canadian Radio 
Technical Planning Board 1961: First Vice President, Canadian Radio Technical 
Planning Board 1964-67; President of C.R.T.P.B. 1967: Treasurer, Canadian 
Organization for Joint Research, 1968. 


Rapsey, Keith H.: President, Allen-Bradley Canada Limited: Born: Port 
Arthur, Ontario. Educated: Schools in Port Arthur and Toronto; University 
of Toronto B.A.Sc. (Electrical Engineering) 1930. Scholarship in each under- 
graduate year and medal from the British Association for the Advancement 
of Science in graduating year. Business experience has been concerned with 
the design and production of industrial electrical motor-control equipment. 
Joined Allen-Bradley Canada Limited in 1954, and is also a director of that 
company, as well as the Allen-Bradley Company of Milwaukee, Wisconsin. 
Memberships: Canadian Electrical Manufacturers Association—President; 
Chairman of the Tariff Committee and Industrial Control Section of the Cana- 
dian Electrical Manufacturers Association; Executive Council of the Canadian 
Manufacturers’ Association; Galt Board of Trade as President; Galt and Sub- 
urban Planning Board as Chairman; Both at Galt and at Weston, has been 
a member of the Board of Education. 


Samis, Frederick, George: General Manager, Canadian Electrical Manufac- 
turers Association. Born: Sarnia, Ontario, April 25, 1911. Educated: Public 
and high schools, Sarnia; McMaster University, B.A. 1935 (Honour Mathema- 
tics and Physics); Business: Massey-Harris Co. Ltd. 1935; Northern Electric 
Co. 1936; Controller of Purchasing 1948-53; Commercial Manager, 1953-59; 
Marketing Manager, 1959-63. Appointed General Manager, Canadian Elec- 
trical Manufacturers Association 1963. Memberships: The Board of Trade of 
Metropolitan Toronto; Past President, Canadian Association of Purchasing 
Agents; Rotary Club of Toronto; Canadian Club; Institute of Association 
Executives; The Granite Club; Mount Stephen Club, Montreal; Institute 
of Administration. 
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Sutherland, John Graham, B.Sc.: Born in Winnipeg, Manitoba in 1923, Mr. 
Sutherland graduated from the University of Manitoba in 1945 with the degree 
of Bachelor of Science in Electrical Engineering. He is Vice-President and 
General Manager, Commercial and Defence Systems Division, and a Director 
of RCA Limited. Mr. Sutherland joined RCA Limited in 1946 and spent 10 years 
in development engineering, microwave and VHF radio relay equipment, and 
from 1950-54 was Manager of Radio Relay Engineering Design and Develop- 
ment, responsible for development of wideband systems operating in the VHF 
microwave regions. In 1954 Mr. Sutherland was appointed Manager, Technical 
Products Engineering, responsible for engineering design and manufacture of 
electronic equipment for government and industry; in 1957 Manager, Com- 
mercial Marketing and in 1958 General Manager, Technical Products Division. 
He was appointed to his present position in 1960. In addition to being a member 
of the Corporation of Engineers of Quebec, Mr. Sutherland is a member 
of the Institute of Electrical and Electronics Engineers. He is Vice-President 
of the Electronic Industries Association of Canada and Chairman of the Elec- 
tronics Division of EIA. Mr. Sutherland, his wife and three children, live at 
4 Lancaster Drive, Pointe Claire, Quebec. 


Taylor, Maurice Kenyon:—was born in June 1908 in Scotland. He is married 
with two sons, Dr. M. Martin Taylor and Vincent Taylor. He attended Oundle 
School in North Hampshire, England and spent two years in Kings College, 
Cambridge. He has been granted more than ninety patents in the electronic 
and electromechanical field. During the war he was responsible for the develop- 
ment and engineering of variations of identification equipment LF.F. used by 
the Allied Air Forces of shipborne beacons. Subsequently, he inaugurated the 
Ferranti-Packard Laboratories in Edinborough, Scotland. In 1946, he was 
awarded the Page Prize by the Institution of Electrical Engineers for a thesis 
on pulse position modulation. In 1949, Mr. Taylor immigrated to 
Canada (Toronto) to open the Research Division at Ferranti-Pack- 
ard Limited, returning to Scotland in 1950. In 1951, he returned to 
Ferranti-Packard Limited in Toronto as Chief Engineer. In 1957, he became 
Head of Research & Development at Ferranti-Packard, a post he had held until 
being appointed as Director of Research and Development in 1968. He has 
since been personally engaged in the design and development of electro- 
mechanical information display devices, an activity which won for him and 
his staff “an award of excellence” by the Canadian Design Committee in 1967. 
He is a member of the Association of Professional Engineers and is an Over- 
seas Representative of the Council of the Institution of Electrical Engineers of 
which he is a Fellow. He is also a member of the Canadian Research Manage- 
ment Association. 


Wigle, Dr. William Ward: Primary education: Dryden, Ontario. 1937, Success 
Business College, Winnipeg, Manitoba; 1938-1943, Queen’s University—gradu- 
ated July 1943 MD., C.M.; 1943-1944, Toronto General Hospital; 1944-1945, 
R.C.N.V.R.—Surgeon Lieutenant; 1945-1946, Lancaster Hospital, Saint John, 
New Brunswick: 1946-1949, Medical Practice in Red Rock, Ontario; 1949-1961, 
Dryden, Ontario—surgery and general practice in group practice with Dingwall 
Medical Group; 1961-1962, Medical Director, Associated Medical Services, 
Toronto; 1963-1965, Director of Hospital Medical Records Institute—a data 
processing service to assist physician and hospital; 1960-1961, President, Ontario 
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Medical Association; 1963-1964, President, Canadian Medical Association; 1964- 
1965, Director, Canadian Mental Health Association; 1965, President, Pharma- 
ceutical Manufacturers Association of Canada; 1969, Vice-Chairman of the 
Board, Hospital Medical Records Institute. While in Dryden, served on Public 
School Board and Town Council. Past President of Dryden Rotary Club; 
active in United Church in Dryden. Presently an Honorary Member of the 
Academy of Medicine, Ottawa. Member of the Royal Society of Health, Canadian 
delegate to the council of the International Federation of Pharmaceutical 
Manufacturers. 
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THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 
EVIDENCE 


Ottawa, Friday, June 13, 1969 


The Special Committee on Science Policy 
met this day at 10 a.m. 


Senator Maurice Lamontagne (Chairman) in 
the Chair. 


The Chairman: Honourable senators, we 
have a very impressive delegation here this 
morning from private industry. We have 
representatives of the Machinery & Equip- 
ment Manufacturers’ Association of Canada, 
the Canadian Pulp and Paper Association, the 
Canadian Chemical Producers’ Association, 
the Pharmaceutical Manufacturers Associa- 
tion of Canada, the Electronic Industries 
Association of Canada, and the Canadian 
Electrical Manufacturers Association. 

Perhaps this is the first important occasion 
for us to discuss what is being done in vari- 
ous sectors of industry in terms of research 
and also to discuss the government incentive 
program. 


Without any further introduction, I will ask 
Dr. Hillary of the Canadian Chemical Produ- 


cers’ Association to make his opening 
statement. 
Dr. Bertrand B. Hillary, Chairman, 


Research & Development Committee, the 
Canadian Chemical Producers’ Association: 
Mr. Chairman and senators, I am_ very 
pleased to have this opportunity to make this 
presentation on behalf of the Canadian 
Chemical Producers’ Association. We believe 
that the way you are conducting these hear- 
ings will be very fortunate for the future of 
science in Canada. 

Before I go any further I would like to 
introduce the members of my delegation here. 
First there is Dr. Herman F. Hoerig, Vice- 
President, Research & Development, Du Pont 
of Canada Ltd.; Dr. Cameron H. Caesar, Dep- 
ity Manager, Research Department, Imperial 
Dil Enterprises Ltd.; Dr. John Harvard Ship- 
ey, Vice-President and Director, Canadian 
ndustries Ltd.; and Mr. John Stuart Dewar, 


Past Chairman, President of Union Carbide of 
Canada, and Dr. E. J. Buckler, Polymer Cor- 
poration of Canada Ltd. 

I would like to say a few words about the 
Canadian Chemical Producers’ Association. It 
is an association of 44 chemical manufactu- 
rers in Canada. These companies must be 
manufacturers and have a plant in Canada 
and sell a major portion of their output on 
the open market in Canada. Let me give you 
a few statistics about the Chemical industry; 
the annual cost of R & D amounts to $37.4 
million or 1.7 per cent of the industry’s sales 
of $2.2 billion. To put it another way it 
amounts to 12 per cent of all private R & D 
undertaken in Canada, and many of the in- 
dividual members of the association spend 
more than 1.7 per cent of their sales on 
research. These figures indicate that the 
chemical industry makes a major contribution 
to the country’s economy, and this is, no 
doubt, the result of the extensive program of 
research that it carries on. 


We also feel that more can be done. Before 
we go into how this can be accomplished I 
would like to help you look at and try to 
understand the character of the Canadian 
Chemical Industry, and Canada’s industry in 
general, actually, in the problems and chal- 
lenges it presents to research. 


I think this is best summed up in a quota- 
tion from the Science Council’s Annual 
Report of June, 1967, and I will quote: 


The pattern of industrial research in 
Canada will not be exactly the same as in 
other highly industrialized countries. In 
most of our industries, we have a- unique 
combination of widespread geographical 
dispersion, extensive foreign ownership, 
and unusually easy access to new tech- 
nology for import. Secondary industry 
has the additional problems of limited 
domestic markets and of many small 
companies. 
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This committee addressed itself not to the 
total innovation process, which is really the 
use of knowledge, but to the innovative part, 
the research and development aspect of inno- 
vation, and I think from this you can realize 
that R & D is just one facet of manage- 
ment’s total effort to bring about change, 
growth, profitability, efficiency and productiv- 
ity. 

R & D itself can be affected by many 
factors. Mr. Chairman, I must apologize for 
this monster of a projector, but I thought it 
might be easier if we saw a few slides so that 
you could follow the visual word. All we 
could find was this thing, which will add to 
the heat, but if we turn the lights off we will 
get rid of some heat, to balance it off. 

One of the first things affecting research is 
the economic environment. In the Canadian 
chemical industry increases in R & D com- 
mitment are most probable whenever the 
anticipated return on such investment is 
greater than for any alternative application of 
existing financial resources. This, in turn, is 
most likely to occur with improvements in 
the stability and the hospitability of the eco- 
nomic environment. This can be affected by 
availability of markets, size of competitive 
manufacturing units, combines legislation, 
tariffs, non-tariff trade barriers, dumping, 
taxation, and the costs of capital, raw materi- 
als, construction and R & D itself. 


I am going to confine myself to a few 
remarks on the cost of R & D itself. We 
can, in Canada, develop entirely new chemi- 
cal products, but the commercial exploitation 
of them is often difficult because of the high 
cost of market development, the limited 
Canadian market, and the difficulty of devel- 
oping foreign markets. 

Since R & D costs are high, the manufac- 
turer must be able to anticipate a market 
sufficiently large that the economic returns 
will cover expensive R & D commitments. 
For this reason, the minimum R. & D pro- 
gram required to support a newly developed 
product in Canada is frequently prohibitive in 
cost, is beyond the reach of many. 

Normally, in the international chemical 
industry about 3 to 5 per cent of sales is 
regarded as an appropriate R & D expense 
for a new product. Certain ones, such as new 
resin, can go even higher. 

Another point on costs is that research, to 
be successful, must be continuous, and this 
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requires a large investment in buildings, 
equipment and staff. We look at things this 
way, that for every dollar spent at the bench 
on laboratory research, at least ten more are 
needed to bring the project through the pilot 
plant stage, and perhaps a hundred more are 
needed to bring it into commercial produc- 
tion. Then if we go on to the innovative 
stage, using the cost of production and mar- 
keting, and things like that, you have about 
as much more. 

Then the next slide. One factor affecting 
chemical research in Canada is the import of 
technology, and any company in Canada that 
is going to be internationally competitive 
must import because it can only generate a 
small fraction of the total research that it 
needs—or~ technology, to use a broader 
term—and we feel we must import. Such a 
policy obviously requires a strong technical 
staff capable of detecting and recognizing 
relevant new developments, and then adapt- 


ing and applying them to the needs of | 


Canada. 

Likewise, we must be able to export tech- 
nology. This means the sale of our research 
and getting a return for it. It gives us the 
opportunity to exchange research for other 


research we need; it is a “swop” sort of deal. — 


It also helps open up other export markets. 


Now we come to R & D incentive pro- — 


grams, and I am not going to dwell at any 
great length on this. Our views are covered in 
the brief, and I am sure all of you have heard 
many comments, and you are going to hear 


more this morning. However, let us say a 


word or two about each one. Let us first take 


the IRDIA program, No. 2, the Industrial 


Research and Development Incentives Act. | 


That has had the effect of stimulating 


, 


research, but at a point we begin to level off © 


and stimulation drops, and this is worrying 
many people. Likewise, in IRDIA the cost of 
administration, the 
reports take up a large amount of technical 
people’s time, accounting people’s time, and 
then the subsequent hassle you get with the 
various departments after that, 
soured many people on its use. 


cost of preparing the 


c 


this has » 


One the chemical industry could use is: 


PAIT. The restrictions on PAIT on the export 
of technology have meant that the chemical 
industry has not been able to use it to any 


degree, and also the fact that the results of 


unsuccessful research must be turned over to 
the Government, because you cannot segre- 
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gate your technology from someone else’s, 
and you may drop something and then go 
back to it at a later time. These are factors 
which make that program very difficult for 
the chemical industry to use. 


I think the point there is because of the 
international nature of the industry, we have 
to be able to freely exchange information. 


The Program for the Advancement of 
Industrial Technology has certainly been 
accepted and widely used, and seems to be 
the easiest one to live with. 


We spent in this committee a great deal of 
time last summer arguing between ourselves 
and with the financial arms of our companiee, 
we found, because of the differences of views 
of the different companies and their different 
approaches, and when you enlarge this over 
all types of industry—and I am sure you will 
hear different views expressed today—and 
also the fact that we are not familiar with the 
problems that face the Government in setting 
up these programs, we felt we would refrain 
from making definite recommendations. 


What we propose instead is that a joint 
industry-government study be initiated to 
determine the most appropriate type of sup- 
port which Canadian industry needs, and 
then a suitable formula to administer such 
| support. This program is already under way. 
There have been a number of meetings 
between the industry representatives and the 
Department of Industry, and I think we will 


see some modifications. 


Another factor that could affect research in 
Canada is Government research contracts. As 
we are all aware, much of the research done 
‘in Canada and supported by Government is 
‘in- -house, as opposed to the situation in the 
‘United States, where a great deal of govern- 
_ment- funded research is contracted out to 
industry. 

! We feel that if we are to attain some of the 
‘ational objectives now being defined by the 
‘Science Council of Canada, the Government 
‘should consider contracting out a larger part 
of its R & D to industrial organizations. 


‘This is because they have the competence to 


ido an effective R & D job. Also these. 


organizations have the major advantage of 
being in the most strategic position possible 
from which to recognize and exploit any com- 
“mercial “fall-out”. 

| R and D personnel comes in for a great 
(leal of discussion. The chemical industry 
‘nires all types of personnel from technicians 
0 postdoctorates. We see a possible surplus of 


—- 20650—2 
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engineers with higher degrees such as doctor- 
ates and postdoctorates, and a shortage of 
bachelors. In fact, the shortage of bachelors is 
already here, and we might also say that the 
surplus of Ph.D’s is upon us. We feel that 
some means of controlling this, and some 
guideposts for the universities as to what 
kind of people to turn out, could be achieved 
if there was comprehensive and continuous 
survey which would forecast the number of 
graduates at all academic levels and disci- 
plines, and relate these to the manpower 
requirements. 

Patents and trademarks are very important 
to the chemical industry. Canada’s existing 
patent laws afford deserved protection to the 
originators of products and processes, and 
thus constitute an incentive of vital impor- 
tance not only to R and D itself, but also to 
the industrial investment which may be the 
result of commercially successful research. 
We recommend strongly that the patent laws 
be left as they are. 

I have a few other points but I think I 
have run out of time, and I will turn the 
meeting over to someone else. 


The Chairman: Thank you very much, Dr. 
Hillary. We shall now hear from Mr. R. M. 
Fowler, the President of the Canadian Pulp 
and Paper Association. 


Mr. R. M. Fowler, President, Canadian 
Pulp and Paper Association: Mr. Chairman 
and honourable senators, I want to start by 
saying how pleased we are at having this 
opportunity of coming before your committee. 
We from the private sector applaud the 
initiative of the Senate in undertaking this 
inquiry. It is a crucially important one. This 
seems to us to be a most appropriate and 
useful way of making a study such as this, 
and we are honoured to be a part of it. 

I am the President of the Canadian Pulp 
and Paper Association, and with me is Dr. 
Pierre Gendron, who is the President of the 
Pulp and Paper Research Institute of Canada. 


The Chairman: He is also well known 


around here. 


_ Mr. Fowler: I am afraid he is notorious. 
There is, as far as I know, no difference 
between the views of the two industry orga- 
nizations on science policy, and we have, 
therefore, submitted a joint brief, which you 
have. 

There are some differences in the member- 
ships of the two organizations. All maintain- 
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ing members of the P.P.R.I. are members of 
the C.P.P.A., but not all members of the 
C.P.P.A. are supporting members of the 
P.P.R.1I. However, there is a_ substantial 
degree of identity between the members of 
the two organizations, and there is no differ- 
ence at all on the subject we are discussing 
today. 

There is one other difference between the 
two witnesses that are now appearing before 
you, and that is that in respect of any 
detailed, technical or scientific question Dr. 
Gendron is the expert, and I am not. I have 
only one possible advantage over him, and 
that is that I have been around for rather 
longer, and if some question comes up about 
history or what we have been doing in the 
past then I may be able to answer it. 

You have our brief. I do not propose to 
read it in any detail, unless you want sections 
read for you. I want only to indicate some- 
thing of what is in it, and some of its salient 
points. 


The Chairman: I should add at this stage 
that all the briefs are printed as part of our 
proceedings. 


Mr. Fowler: Starting somewhat at the 
wrong end, I would like to refer to some of 
the appendices in the brief. Appendix C gives 
a brief description of the prospects ahead for 
the pulp and paper industry of Canada. It 
may not give a sufficient indication of where 
we stand at the moment, and if I may, I will 
give you that now. 

The gross value of last year’s pulp and 
paper production was almost exactly $2.5 bil- 
lion. Of this $1.7 billion was exported, and 
this was about 50 per cent of the total pro- 
duction. That export trade is about 13 per 
cent of the total Canadian export trade, and 
it is very close to 15 per cent of the exports 
to the United States. 


The capital expenditures in the industry for 
the last five years have exceeded a quarter of 
a billion dollars a year, and in some years 
they have been considerably higher than that. 
The capital employed per person employed is 
about $80,000, so this is a highly capital inten- 
sive industry. The total employment, apart 
from woods employment, is about 75,000 peo- 
ple with an annual salary or wage bill of the 
order of $500 million a year. 

So, by any test this industry is a major 
Canadian industry, and it is a large contribu- 
tor to Canadian employment, trade and 
development. 
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However, the future is more important. 
The growth rate over 40 or more years of this 
industry measured in terms of wood con- 
sumption has been slightly over 453 per cent 
per year, despite wars, depressions, booms, 
recessions, and the like. Projected at this rate 
of growth of wood usage the expansion of 
pulp and paper production, trade and 
employment is very considerable. 

Just a couple of years ago at another meet- 
ing called by the federal Government we 
made some estimates on a rather conservative 
basis that fibre demands for Canadian pulp 
and paper production will rise from 17 mil- 
lion cunits of wood in 1965, to 27 million in 
1975, and to 92 million in 2000. So, on that 
basis, you would have a demand at the end of 
the century 54 times what it has been in 
recent years. It could well be at an even 
faster rate than this because of what appears 
to be a fundamental shift in the sources of 
supply of wood fibre which could favour 
Canada, but which will not necessarily do so. 

We note in Appendix C that the FAO 
predicts that the world pulp, paper, and 
paper board demand will rise from 110 mil- 
lion metric tons in 1965 to 225 metric tons in 
1980. So, there is more than a doubling in 15 
years, as there has been a doubling in the 
preceding 15 years. 

In other areas, notably Western Europe 
including Scandinavia, demand is rising more 
rapidly than there are available wood sup- 
plies. They are nearing the end of their wood 
reserves, and the future growth of pulp and 
paper production there is going to be limited 
by their fibre availabilities. 

It is now a question of where this new 
demand for fibre will go. In whatever form it 
is—wood logs, pulp, or newsprint, or sophis- 
ticated product—it is still fibre in one way or 
another. Conceivably this increased demand 
could go to the USSR where they have enor- 
mous wood reserves, but production develop- 
ment there has ben lagging, and the domestic 
needs are growing very rapidly. Possibly this 
demand might go to some of the under- 
developed countries. If it did it would, inci- 
dentally, have considerable value in the con- 
text of the problems of the poorer world, but 
so far it has been impeded by political and 
economic instabilities. But, it could go in 
large measure to North America, and particu- 
larly to Canada. 


Attention seems to be concentrated—and 
this is natural, I guess—on the newer and 
more exotic opportunities for growth in 
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secondary manufacturing industries, and I 
would be the last person in the world to 
suggest that these are not important and 
exciting, but I think we should not lose sight 
of the opportunities in the resource industries 
which have been a source of Canadian eco- 
nomic strength in the past, and where we 
have proven specialized international compe- 
tence. However, it must be emphasized that 
the potential growth for the Canadian pulp 
and paper industry is neither automatic nor 
certain. We have no world monopoly in these 
commodities; there are other possible sources 
of supply. Generally these products sell in 
world markets with very few tariff barriers, 
so trade is determined in international mar- 
kets by rather fierce international competition. 
That fact, I suggest, Mr. Chairman, underlies 
the importance of research, an importance 
that is far greater than it has been in the 
past. 


It should be mobilized in two main direc- 
tions. The first is in forestry research and 
forestry practices. For years in this country 
we have gone along with the comfortable 
assumption that we had huge reserves of 
wood that other countries did not have, and 
that has been true. We still have unutilized 
wood resources, but the potential for 
increased consumption of wood in Canada is 
not unlimited. Some time in the last quarter 
of this century we will reach the limit of 
present available wood supplies. The impor- 
tant point is that wood supplies can be 
increased, and increased quite rapidly by 
improved silviculture, protection and harvest- 
ing methods. It is not just the planting of 
trees. You can take an existing stand and do 
more in the way of getting increased growth 
by silviculture methods, but there still has to 
be some planting. To do this for effect in 1980 
or 1990 we have to begin now. The tree crop 
cycle is a long one in Canada—40, 50 or 60 
years, or more—and J remind you that the 
time ahead to 2000 A.D. is the time back to 
1948. Perhaps a few honourable senators may 
recall 1938! 

Secondly, we need additional effort in pulp 
and paper technological research simply 
because this is an industry involved in strong 
competition in international markets, and that 
competition is increasing from our major 
world competitors, especially in their greater 
research efforts. Dr. Gendron can explain 
later, if you wish, on the basis of a recent 
European trip, what is going on in some of 
‘our competitor countries. However, we start 
with the technology in a reasonably good 
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state, but we must continue to be unceasingly 
concerned with competence in the pulp and 
paper industry in the improvement of exist- 
ing products and the development of new 
products. 

Industrial research in Canada generally in 
the past has probably come up to the levels of 
research by industry in many other countries, 
especially the United States. While it clearly 
has not been as much as it should be, I think 
it can be said that the research effort in the 
Canadian pulp and paper industry has been 
somewhat, and perhaps considerably, better 
than the general average of industrial 
research in Canada. Some idea of this is given 
for your committee in Appendix B to the 
brief. I think one factor that has generally 
been lacking in Canada in comparison with, 
for example, United States performance, has 
been a failure to merge and co-ordinate 
research efforts between governments, indus- 
try and the universities. This has been a 
remarkably successful process in the United 
States, notably in the Boston area, where I 
know you have been, and in the California 
area. They have set up a strong interplay of 
ideas and manpower between government, 
industry and university research efforts, 
which is clearly beneficial. 

We in the pulp and paper industry have 
been attempting to do this for something over 
40 years, increasingly so in the last 24 to 25 
years, since the war, in the Pulp and Paper 
Research Institute. This, as you will see from 
Appendix A, is a three-cornered partnership 
between the pulp and paper industry, the 
federal Government and McGill University. 
We can tell you more about it later on if you 
wish, to expand what is in the appendix. I 
will only say now that I think it has proved 
to be an increasingly useful joint effort, 
which conceivably could possibly be some 
kind of model for an approach ‘to this prob- 
lem by other industries or by the federal 
Government. 

However, I think there are two points I 
should make about it. First, co-operative 
research is not easy to direct, stimulate and 
administer, especially in a highly competitive 
industry. Secondly, a co-operative research 
effort that can save duplication, and can save 
going over the same ground by a great many 
people who have had to do it, does not and 
cannot supply the total research needs of a 
major industry. You cannot just set up a joint 
research division and think you have dealt 
with your research responsibilities. Indeed, 
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we have found that the success of the co- 
operative venture in practical terms in almost 
directly related to the existence of large 
research efforts in the individual companies. 
You must have a mechanism in each company 
that can understand, pick up and apply the 
results of co-operative research in individual 
company application and development. Co- 
operative research is extensive in both the 
central institution and the individual compa- 
ny efforts to make use of it. 


The budget of the PPRIC—which today is 
roughly about 10 per cent of the total indus- 
try research effort—has grown steadily from 
something of the order of $200,000 back at the 
end of the war to an annual expenditure of 
$23 million today, which is provided virtually 
entirely by the industry. I should say, howev- 
er, so that it is clear to everyone, we have 
excellent laboratories and buildings at Pointe 
Claire that were provided by the federal 
Government. 


I should say a few words about the brief 
itself and the appendices. The chief points are 
set out on page 2, and there are four short 
paragraphs to which I would refer you now. 


1. We consider that there is an urgent 
need for greater consultation and coordination 
between government and private industry 
concerning the research requirements of 
industry, the priorities to be given specific 
research projects, and the appropriate agen- 
cies to be used in carrying out those projects. 


2. We suggest, further, that federal Govern- 
ment research activities, and indeed research 
philosophy, receive the most careful study 
with a view to determining whether they 
reflect an adequate concern with the potential 
economic benefits of research to the Canadian 
economy. In other words, not sufficiently 
oriented. 


The Chairman: 
oriented. 


Or perhaps innovation 


Mr. Fowler: Perhaps that, yes. Innovation, 
and even to some extent developmental. I 
think you could read through the piece here. 
It is a little too theoretical and ivory tower, if 
you like. 

3. We suggest that the federal Government 
seriously consider having a greater portion of 
its research carried out in the laboratories of 
industry. This pertains especially to applied 
research and development work which, as a 
general rule, is best performed nearest the 
point of application. This is much the same 
point as the previous speaker made. 
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4. Finally, we suggest that existing federal 
Government programs for the encouragement 
of industrial research in Canada be strength- 
ened, in part, to broaden their scope and 
increase their usefulness, and in part, to alter 
their direction so as to reward successful 
research. 


These four points are more fully developed 
in the succeeding pages and can be discussed 
if you wish in the question period. The brief 
concludes with the expectation that govern- 
ment research programs will be extensively 
revised and reshaped when a national science 
policy has been developed and articulated. 
Meanwhile, we make these suggestions about 
strengthening existing Government programs 
to increase their usefulness, really only as an 
interim or stop-gap measure for existing pro- 
grams which should be particularly reviewed 
against the background of accepted national 
science policy. Unless that is done and while 
the programs remain on the books there is 
value in strengthening them and removing 
some of their deficiencies. That is all I 
need to say at the moment. 


The Chairman: Thank you Mr. Fowler. 
Who is going to speak on behalf of the 


Machinery & Equipment Manufacturers’ 
Association of Canada? 
Brigadier-General C. A. Peck, General 


Manager, Machinery & Equipment Manufac- 
turers’ Association of Canada: I should like to 
associate myself with the previous speakers 
in expressing my appreciation for the oppor- 
tunity to be here today. I am General Manager 
of the Machinery & Equipment Manufactu- 
rers’ Association of Canada, and I am here 
with Mr. Lewis, who is the President of 
MEMAC and Vice President of the Dominion 
Engineering Works in Montreal. I hope that 
when question time comes we will lean on 
him rather than to me. 


Our brief on science policy outlines a few 
specific points which are, I am sure, not new 
to members of this committee, but which are 
ones which have been raised specifically by 
our own members. Our members include 
most of the companies in Canada whose prin- 
cipal business is the manufacture of industrial 
machinery, but exclusive of agricultural, 
automative, electrical, aircraft and office 
machinery. Our annual sales are in excess of 
$300 million, and our 16,000 employees 
include a high proportion of technically 
trained people—engineers, designers, drafts- 
men, pattern makers, machinists and other 
skilled trades. 
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Our companies are fully aware of the need 
for constantly improving technology as one of 
the essentials to competitive survival. They 
recognize, as well, the extent of the research 
which this demands if it is to be effective, 
and the wide range of specialists required, 
and the fact that few individual companies or 
organizations can cope with these needs on 
their own. 


Industrial machinery normally has a long 
life span—l10 to 40 years. It is important 
therefore that each new machine incorporate 
the latest performance and capacity improve- 
ments and innovations. This is particularly 
‘ true when we are trying to get a piece of the 
export market, that we should introduce a 
product into this market which is the best of 
its kind before our improvements and innova- 
tions are available to the rest of the world on 
a full-scale basis. Such a product will normal- 
ly result only from a heavy R and D program 
and one which obviously, as I indicated ear- 
lier, is too much for the average company to 
carry out on its own. The importance of some 
form of Government assistance obviously 
rates very highly in our minds. 

Most companies have and R and D program 
as part of their product development and 
improvement plans, but these are necessarily 
limited in scope by budget considerations. 
The Canadian Government assistance and 
incentives programs are used by our mem- 
bers when they offer advantages, and perhaps 
I may comment on some of the specific points 
which have been raised in this area. 


Some of these points are, of course, all 
right, such as the Industrial Research and 
Development Incentives Act, IRDIA. The 
most frequently raised point which I have 
heard is from industries other than our own. 
A firm may fail to qualify for aid at the very 
time its need is greatest, during a down-turn 
in business and when there is no increase 
over the previous period of R and D. The 
paper-work involved in applying for the aid 
is considered to be overly heavy, and the 
subsequent delay too long. Some of the infor- 
mation required appears to be in the trade 
secret category, and our members have found 
that on occasion they are not prepared to 
answer some of the questions on which they 
are required to give information. 

Under the regulations, ‘“development” does 
not include aids to the production process to 
increase output, but in many industries R and 
D to increase output of an existing process 
may be of greater economic importance than 
work on a new or novel process. 
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The point has been stated often that 
Canadian industry undertakes too little R and 
D on its own. Without arguing the validity of 
that observation, it is I think fair to say that » 
the machinery manufacturing industry is, by 
its nature, more logically concerned with 
devoting its limited resources in this field to 
the application of research than to basic 
research itself. It seems that the existing aid 
programs lean toward basic or laboratory 
research, but tend to exclude applied work on 
manufacturing techniques and improvements 
in production. 

Central Policy Co-ordinating Agency: If a 
national science policy is to be implemented 
effectively, obviously a strong central co- 
ordinating agency will be needed to co-ordi- 
nate the efforts of the various Government 
departments, agencies, universities, and other 
organizations now contributing to the total 
work in this field. From the manufacturer’s 
point of view it is apparent that although a 
wealth of scientific information is being gener- 
ated each year, the proportion which reaches 
him in a form which he can understand and 
use is probably small. A worthwhile central 
agency can render great value in collecting, 
collating, interpreting and distributing such 
information; the same agency could also serve 
as the medium through whom industry would 
acquaint the scientist with its needs and 
priorities. 

It follows, of course, that the central agen- 
cy would be in a position to identify duplica- 
tion and overlapping of effort, and it should 
be able to co-ordinate these efforts on a 
national basis to ensure that available 
resources are being effectively used. 


Senator Grosart: Can I ask if this particu- 
lar comment on the strong co-ordinating 
agency is covered in your brief in these 
words? 


Brigadier-General Peck: It was not in these 
words. 


Senator Grosari: The phrase you used was 
“a strong central co-ordinating agency”. 


Brigadier-General Peck: That is right and 
we did not use that in the brief; I am sorry. 

It should be able to assign priorities to 
projects, bearing in mind the economic 
growth which might be expected to flow from 
them. An international exchange of technolo- 
gy is essential, and it should concern itself in 
this field of R and D and again to avoid 
duplication of effort. 
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This is very brief, but I know that most of 
these points have been dealt with many times 
in the numerous other hearings. I said at the 
opening that they are points which our 
members have raised in particular, as apply- 
ing to them. As an overall comment, we 
appreciate again the interest which the Gov- 
ernment is taking in this field. We feel the 
potential value is great and finally we are 
happy to have the chance to participate in 
your discussion. 


The Chairman: Thank you very much. 


Now we have Dr. Wigle of the Pharma- 
ceutical Manufacturers Association of Canada. 


Dr. William Ward Wigle, President, Phar- 
maceutical Manufacturers Association of 
Canada: Mr. Chairman and senators, may we 
say how pleased we are to have the pleasure 
and honour to be able to come and assist in 
the deliberations of your committee on 
science policy. 

Without being facetious, I might make 
some light reference to the fact that we wel- 
come the opportunity of being constructive, 
instead of having to be defensive. We have 
had a fair experience of the latter. 

There is a little item of popularity, which is 
less than one per cent of the consumer policy, 
but it makes a lot of difference. 


Senator Grosart: This is your chance to be 
offensive. 


The Chairman: 
should be positive. 


I would prefer that it 


Senator Gorsart: I mean it in that way. 


Dr. Wigle: The delegation we have today 
consists, first, of Mr. Edward Roger Rowe, 
C.A., President and Director, Bristol 
Laboratories of Canada Limited, chairman of 
the committee which prepared this brief for 
your Senate committee. 

With him is Mr. R. G. McCienahan, Barris- 
ter and Solicitor, who is a patent and trade 
mark attorney in Ottawa and has considera- 
ble experience in these problems in relation 
to this industry. We also have Drs Yvon G 
Perron, Director of Laboratories, Bristol 
Laboratories of Canada, who has a PRD an 
chemistry. We also have Dr. Bernard Beileau, 
Professor, Ottawa University—Senior Con- 
sultant, Bristol Laboratories. Dr. Belleau is 
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well acquainted with the combined efforts of 
industry and university in the research of this 
particular field. 

Mr. Chairman, for those who have not 
studied the brief—and I do not mean the 
committee, but the many visitors here today 
who have not had it—I would remind you 
that this association represents 58 of the 
research oriented pharmaceutical manufactu- 
rers who are established in Canada. We have 
about 12,000 employees who are directly with- 
in our industry, and the support of a total of 
some 25,000 who participate through other 
industries which are made use of in our 
operations. 

The research expenditure by this industry 
in Canada has doubled in the last five years. 
In the last survey we did, it amounted to $12 
million a year—which we think is a consider- 
able expenditure when we remember it is 
equal to $1 million a month in Canada. 

We have a high percentage of highly 
qualified people in our research, because the 
proportion of Ph.D’s to other people is much 
higher than it is in research generally. 

With those brief comments, I would like to 
read our recommendations and then. wait for 
the questions that might be properly an- 
swered by the people we have here today. 

Our association has recommended in its 
brief: 

a) that research in the pharmaceutical 
industry be encouraged in Canada; 


b) that interaction and _ co-operation 
between industry, university and gov- 
ernment researchers be fostered; 


I might at this point remind the committee 
that one of the appendices is a report of 
which we are very proud, where the Medical 
Research Council of Canada did an objective 
survey of the research in this industry in 
Canada and has given us a very glowing 
report. 
Our recommendations continue: 

c) that scientific activities of the federal 
government be co-ordinated as much 
as possible; 

d) that every opportunity be sought to 
explain and communicate to the ‘“‘pub- 
lic” the role, activities and benefits of 
science, scientists and __ scientific 
endeavours; 

e) that Canada, as a_ technologically 
evolved nation, uphold her interna- 
tional relationships by recognizing the 
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importance and value of the Patent 
Act in creating the proper incentive 
and environment for research in 
Canada; 


f) that pharmaceutical manufacturers 
with substantial Canadian investment, 
employment, taxes, purchases, re- 
search and development not be dis- 
criminated against by encouragement 
of importers; 


that recognition be given to the fact 
that only to the extent that patent 
protection permits, will publication of 
research findings by scientists contin- 
ue to be a tool in retaining scientists 
in Canada; 

that government assistance for indus- 
trial research take the form of tax 
allowances with carry forward to 
future years for loss years; 

i) that tariffs for scientific equipment and 
chemicals used in research, but not 
made in Canada, be done away with. 


— 


g 


h 


With that, Mr. Chairman, I will wait for the 
question period. 


The Chairman: Thank you very much, Dr. 
Wigle. Now we will have Mr. Samis, repre- 
senting the Canadian Electrical Manufacturers 
Association. 


Mr. E. G. Samis (General Manager, Canadi- 
an Electrical Manufacturers Association): Mr. 
Chairman and honourable senators, I wish to 
join my colleagues from industry in con- 
gratulating you and the committee on the 
monumental effort that you have put and are 
putting forth in an endeavour to raise the 
level of research and development being done 
in this country. 


I would like to commence by introducing 
the members of the delegation from the 
Canadian Electrical Manufacturers Associa- 
tion. We have Mr. Rapsey, who is President 
of the Association and also President of 
Allen-Bradley Canada Limited. We have Mr. 
Keith Alexander, Chief Product Engineer, 
Canada Wire and Cable Company Limited; 
Mr. J. K. Carman, General Manager, Elec- 
tronic and Defence Products Group, Canadian 
Westinghouse Co. Ltd., Mr. A. R. T. Hailey, 
Manager, Engineering Laboratory, Canadian 
General Electric Co. Ltd.; Mr. A. F. Johnston, 
Manager, Corporate Relations, Canadian Gen- 
eral Electric Co. Ltd.; Mr. J. P. Jones, Corpo- 
rate Director, Engineering and Facilities 
Planning, General Steel Wares Ltd.; Mr. A. 
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A. McArthur, Assistant to the President, 
Canadian Westinghouse Co. Ltd.; Mr. C. E. 
McRoberts, Chief Engineer, Low Voltage Dis- 
tribution Equipment, Federal Pacific Electric 
of Canada; Mr, R. Noonan, President and Gen- 
eral Manager, Pioneer Electric; and Mr. J. C. 
R. Punchard, Assistant Vice President, North- 
ern Electric Company Limited. 

We have a fairly sizeable delegation which 
would be able to discuss the brief in detail as 
the committee would wish. We do not have a 
prepared statement, but perhaps I would 
draw attention to a few important items in 
the brief, and make one or two minor 
corrections. 

The brief begins by describing the industry 
and its 163 companies, and a list of the 
products of the association. It says that the 
annual output of the industry is $2.3 billion, 
that it employs 139,000 Canadians and repre- 
sents more than 90 per cent of the output of 
the electrical manufacturing industry in 
Canada. 

It goes on to say that the level of the 
research and development expenditure is in 
excess of $80 million annually, which puts the 
electrical manufacturing industry on a pretty 
high level, exceeding 3 per cent of the sales 
dolar. I believe it is the largest single indus- 
try in dollar expenditure, exceeding 80 mil- 
lion annually. 

The brief goes on to develop a number of 
points which have been already stated by oth- 
ers, so I will not repeat them. We put much 
emphasis on the need to encourage a shift of 
development work from government laborato- 
ries and university laboratories to industrial 
laboratories. That is not a new statement, but 
we think it is rather important. 

We comment on the various research and 
development incentive programs.now in oper- 
ation, and I would like to read what we say 
about one of these, which happens to be an 
important one to this industry. I am referring 
to IRDIA, the Industrial Research and Devel- 
opment Incentive Act. 

This program, administered by the Depart- 
ment of Industry, is, without doubt, poten- 
tially the most significant of the several gov- 
ernment sponsored incentive programs for 
research and development. It is the successor 
program which, commencing in 1967, replaced 
the previous incentive provided under Section 
72 (A) of the Income Tax Act. 

It is the Association’s opinion that IRDIA is 
not entirely realistic, and we suspect not fully 
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effective, in advancing research and develop- 
ment in Canada. Its effectiveness may become 
fully evident when the final figures for 1967 
become available and we learn what propor- 
tion of the applicants for assistance under 
this program by this industry totalling $83.8 
million are approved. 

The requirement for individual project 
application and approval is fundamentally 
wrong. A decision to engage in an industrial 
research and development program is an 
entrepreneurial decision of the highest order. 
It involves consideration of available human 
resources, physical resources, capital, poten- 
tial markets, prices, an estimate of the com- 
petitive situation several years in advance. 
Decisions of this kind can best be made and 
can only successfully be made by thousands 
of individual business executives with the 
knowledge and experience available to them 
through their daily activity in a competitive 
environment. To expect such decisions to be 
made intelligently in a single location in 
Ottawa is a fundamental mistake in concept. 

The Canadian Government, in its recent 
White Paper on Policies for Price Stability, 
recognized the impracticability of attempting 
to centralize such decision making in Ottawa 
when it said: 

Moreover, to undertake a comprehen- 
Sive surveillance and review of the thou- 
sands of price and income decisions 
occurring regularly in all parts of our 
economy would require the services of a 
vast bureaucracy. Such a bureaucracy 
could operate only on the basis of highly 
simplified rules and standards which 
would conflict with the needs of a 
dynamic growing economy. For all these 
reasons, detailed review of specific price 
and income decisions would be highly 
inadvisable, and the Government rejects 
this approach. 


Now, that is our comment on IRDIA. We 
think that is one of the more significant state- 
ments we have in our grief. 

Mr. Chairman, there are one or two correc- 
tions I should like to make before concluding. 
On page 15 of the brief, paragraph 25, we 
used the expression IRDIA. It should have 
been PAIT. The equivalent change should be 
made in the French translation on the oppo- 
site page. 

On page 21, paragraph 35, (1) the word 
“prior” should be removed. It is an inaccura- 
cy to include that word, and it should be 
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removed. Again, the French translation 
should also be corrected by the removal of 
the word ‘“‘premiére”. 


The Chairman: I would now ask Mr. Leon 
Balcer to present the brief of the Electronic 
Industries Association of Canada. 


Mr. Leon Balcer, President, Electronic 
Industries Association of Canada: Thank you 
very much, Mr. Chairman, but the Vice- 
President of our association, Mr. Jack Suther- 
land, will make the presentation for us. 


The Chairman: Thank you. 


Mr. Jack Sutherland, Vice-President, Elec- 
tronic Industries Association of Canada: Be- 
fore saying a few words about our brief, Mr. 
Chairman, I would like to introduce our dele- 
gation: Mr. Leon Balcer, P.C., Q.C., President, 
Electronic Industries Association of Canada; 
Mr. D. Carrol, President, T.M.C. Canada; Dr. 
P. Lapp, Spur Aerospace Limited; Dr. J.J. 
Green, Litton Systems (Canada) Limited; Mr. 
J.C.R. Punchard, Northern Electric; Mr. M.K. 
Taylor, Ferranti Packard Limited. 

Canada and the world are just now enter- 
ing the electronic era. The Electronic Indus- 
tries Association is pleased to have this 
opportunity to meet with the Special Senate 
Committee on Science Policy to expand upon 
and answer any questions in connection with 
our brief, and to recommend policies to be 
considered, in order to provide an environ- 
ment which will allow the electronic industry 
to optimize its contribution to the economic 
and social progress of Canada. 

Our association was formed 40 years ago as 
the Radio Manufacturers Association of Cana- 
da, subsequently became the Radio Television 
Manufacturers Association and then the Elec- 
tronic Industries Association of Canada, re- 
flecting the widening interests of its members. 


The products produced and, in many cases, 
designed in Canada include: consumer elec- 
tronics, television, radio receivers and hi-fi 
stereo; industrial electronics systems and 
products for data processing, communications, 
space and terrestrial, navigation and educa- 
tion; components required for the above, 
including TV picture tubes, black and white 
and colour, semiconductors, receiving and 
industrial tubes and other’ conventional 
components. 

To illustrate our membership, I would 
mention five companies: Electrohome in 
Kitchener, manufacturers of TV, radio and 
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hi-fi; CAE in Montreal, manufacturers of 
navigational and training aids; IBM in Toron- 
to, manufacturers of data processing and edu- 
cational aids; Lenkurt in Vancouver, special- 
ists in communications; Renfrew Electric in 
Toronto, manufacturers of a wide range of 
components for electrical and_ electronic 
companies. 

These are five of our 109 member-compa- 
nies which I have named to illustrate the 
diversity, product scope and geographic dis- 
tribution of our membership. 

To illustrate our size, the Canadian Elec- 
tronics Industry is a billion dollar industry 
with factory shipments of $886 million. It 
employs 55,000 Canadians not counting an 
estimated equivalent number in supplying 
industries. It exported $272 million in 1968, a 
five-fold increase in eight years. 

But in addition, there are other factors 
which identify the uniqueness of the elec- 
tronics industry to Canada’s progress. You 
have given high priority to the need for 
improving the productivity of Canadian 
industry and institutions including govern- 
ment. Electronics is the key to improved pro- 
ductivity, particularly in Canada with long 
distribution and communication distances, 
with a requirement for a full variety of prod- 
uct at relatively low volume, and with 
important process industries. Electronics 
opens up entirely new possibilities in infor- 
mation processing with computers and high 
speed data transmission and in automation 
and process control. These new possibilities 
are the real keys to increasing the productivi- 
ty of Canada’s industries and institutions. 

You have given high priority to education, 
in regional development, in equal opportuni- 
ties to all. In bilingualism, electronic aids 
such as television, computer-assisted instruc- 
tion, language laboratories, provide the 
opportunity for achieving better instruction at 
lower cost. 

Much attention has been directed to devel- 
opment of Canada’s north. This is dependent 
on communications. Canada is, and has been 
for many years, a leader in communications 
capability which filled a need created by the 
great distances in our country. By maintain- 
ing a strong and virile electronics industry, 
Canada can realize the benefits of space com- 
munications, as well as other modern com- 
munications means, which are needed for the 
ever-increasing demand for more and superi- 
or transmission media. 
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Our industry is a _ technologically-based 
industry with a higher level of technical and 
engineering and scientific employment than 
other Canadian industries, and as a conse- 
quence, we are playing an increasing role in 
providing challenging opportunities for the 
scientific and engineering professions in 
Canada to offset the movement of this talent 
to other countries. 

From the above it is easy to see how elec- 
tronics pervades in all sectors of our economy 
and why its future vitality is essential. 

The need for a healthy electronics industry 
can best be illustrated by one or two quotes 
from the business classic The American Chal- 
lenge—by Servan Schreiber. 

The most important sector of the 
economy, however, and the one most cru- 
cial for the future, is electronics—for 
electronics is not an ordinary industry: it 
is the base upon which the next stage of 
industrial development depends. 

We are now living in the second indus- 
trial revolution—a country which has to 
buy most of its electronic equipment 
abroad will be in a condition of inferiori- 
ty similar to that of nations in the last 
century which were incapable of industri- 
alizing. Despite their brilliant past, these 
nations remained outside the mainstream 
of civilization. If Europe... 


And this applies equally to Canada. 
continues to lag behind in electronics, she 
could cease to be included among the 
advanced areas of civilization within a 
single generation. 


This is why we are appearing before you 
today, and why, earlier this year, we submit- 
ted a brief to the Government an the need to 
increase the technological capability of 
Canadian industry—because we believe the 
electronics industry is unique in its impor- 
tance to Canada. So much of the progress we 
all seek for our country is dependent on elec- 
tronics and on the technical capabilities to 
develop and supply know-how to meet Cana- 
da’s needs. 

We have followed closely and with interest 
the hearings of your committee. Much of that 
which is in our brief has been written or said 
before, however, there are a few concluding 
observations we would like to make: 

The Canadian electronics industry expends 
more dollars on R and D, and is accelerating 
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its growth of expenditure in this area more 
rapidly than any other segment of the manu- 
facturing industries. 

Direct federal funds in aid of R and D in 
industry supported fewer scientists and engi- 
neers in 1968 than in 1958, and, furthermore 
the most recent figures released by DBS in 
May of this year indicate that industry’s 
share of increased current support of R and D 
has decreased in relative and absolute terms 
since 1965. 


The level of support of R and D provided 
Canadian industry by the Federal Govern- 
ment is much less, in relative and absolute 
terms, than the level of support to R and D in 
industry in other advanced nations of the 
world, with whom we are endeavouring to 
compete. 

Federal support of R and D in the universi- 
ties and in government is increasing rapidly 
and conditions are such as to require a re- 
evaluation by the Government of the amounts 
so spent, lest these institutions consume all of 
the available funds in the years ahead. 

We believe there should be identification 
and pursuit of fully-supported national pro- 
grams to be undertaken by industry and 
involving as appropriate government agencies 
and universities. As a means of stimulating 
growth in science-based industries and to 
help to solve some of our national problems. 


The Chairman: Thank you very much. 

At this stage it would be rather appropriate 
to adjourn for 15 minutes, but unfortunately 
we do not have time to do so. I hope you will 
all bear with me if we proceed immediately 
to the question period. 


Senator Robichaud. 


Senator Robichaud: Thank you, Mr. Chair- 
man. We have noticed that in the recommen- 
dations placed before us this morning there 
seems to be a general consensus of opinion 
that there is a greater need for increased 
co-operation, better relations, greater consul- 
tation and co-ordination between industry, 
universities and government regarding 
research and development programs. This 
seems to be well in line with the briefs which 
have been presented to us so far. 

In coming to my questions, I think I should 
start with the first brief from the Canadian 
Chemical Producers’ Association and follow it 
up with a question directed to the witnesses 
representing the Canadian Pulp and Paper 
Association. We have been told, and this is to 
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be found on page 12 of the brief submitted by 
the Canadian Chemical Producers’ Association, 
that the high cost of R & D is a major 
problem facing every Canadian chemical pro- 
ducer. It is also stated that the limited 
Canadian market is another major problem 
closely related to the first and we must con- 
clude therefore that what we need for our 
chemical producers is a larger export market. 
We have been told by witnesses who have 
appeared before us so far that Japan’s eco- 
nomic growth has relied to a great extent on 
an expanding chemical industry and also that 
20 per cent of the exports of Switzerland, a 
country with a population which is 25 or 30 
per cent that of Canada, are accounted for by 
exports of the chemical industry. 


I would like to know what percentage of 
Canada’s exports come from the Chemical 
industry, and also what percentage of the 
chemical industry is marketed in Canada and 
what percentage is exported. At the same 
time we might also be told what is the poten- 
tial for increasing our exports, particularly if 
we could base our production on innovation— 
innovation which would be the result of more 
effective use of science and technology. 


Dr. Hillary: Your first question, senator, 
about the percentage of exports is one that I 
am going to have to call for some help on: I 
do not have the figures in my head, but per- 
haps one of the more economics-oriented 
members of the delegation may be able to 
help us on that. 


Dr. Herman F. Hoerig, Vice-president, 
Research & Developmeni, Du Poni of Canada 
Lid.: I do not have with me the economic 
data required by Senator Robichaud, but I 
would like to answer his question in this way; 
the chemical industry because of its interna- 
tional character in Canada is technologically 
as modern and up-to-date as any of the 
chemical industries in the rest of the world. 

You raised the question of whether tech- 
nology could perhaps improve our position. 
The problem is not one of a lack of competent 
scientific personnel, nor is it a lack of com- 
munication and exchange of technology 
world-wide. The level of intelligence in this 
area is equal to that which exists elsewhere. 

Actually, as far as import and export statis- 
tics are concerned, the Canadian chemical 
industry is a very definite net importer of 
chemical products, and this is largely due to 
the fact that the scale of manufacture in 
Canada which is possible does not make it 
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economically sound to try to meet all of the 
needs of the country in an open tariff situa- 
tion. The scale of operation in the United 
States and in some European countries is of 
such a size that the manufacturing costs are 
necessarily lower. 


Now, the question is: Can the Canadian 
chemical industry become a net exporter of 
goods? I think the answer to that, to be prag- 
matical and realistic, is that it is not on the 
cards. As a matter of fact, the industry fore- 
cast over a period of the next five years is 
that it may become a net deficit in imports of 
almost $1 billion a year. 


The Chairman: Why this pessimism? 


Dr. Hoerig: I would like to answer that 
question. This pessimism is due to the fact 
that the tariff barriers on chemicals in the 
rest of the world are such that the manufac- 
ture of these goods in Canada does not make 
it possible for the industry to gain access to 
these other large markets in competition with 
other large-scale producers. It is just about 
that simple. If any of my colleagues would 
like to amplify on that remark, I would cer- 
tainly like to hear them. 


Mr. John Stuart Dewar (President of Union 
Carbide of Canada): Certainly, the deficit in 
trade in chemicals is a fact. It is reaching a 
point where it is not unlike the situation 
reached when the automotive agreement was 
undertaken; it is somewhere around $300 mil- 
lion deficit. 


As Dr. Hoerig has stated, the way the 
ground rules are now, it is bound to increase. 
I think if there is to be a salvation it comes 
within the scope of what Dr. Hillary referred 
to in page 1 or 2 of our brief, wherein we 
state that the rationalization of tariff barriers 
and numerous other things have to be party 
to the overall picture, and there may be, in 
some phases of the chemical and resins 
industry, possibly some who have some arbi- 
trary trade arrangements which involve coun- 
tries other than Canada. I believe that is all. 


Senator Robichaud: Could the witness men- 
tion at least some successful Canadian inno- 
vations which have resulted in increased 
exports for our chemical products? Could we 
have a concrete example of any case where 
we have gone into the export of our chemical 
products? 


Dr. Hoerig: I take it you are looking for 
specific examples. 
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Senator Robichaud: Yes, just one or two. 


Dr. Hoerig: I will talk, then, as a member 
of the Du Pont Company. Our export activity 
has been in the nature of about 20 per cent. 
We have at Sarnia, for example, a polyethy- 
lene plant which has been based there largely 
on Canadian research. The process of the pro- 
duction of polyethylene was Canadian- 
research oriented. This plant is unique in the 
world because in order to meet American 
requirements in Canada this plant was engi- 
neered to produce a wide range of polyethy- 
lenes. So, the plant is a unique plant as far as 
world production is concerned. With regard 
to polyethylene, we make a variety of resins 
which are different in properties from those 
of other manufacturers and which have 
unique applications, not only in Canada but 
in other countries. As a consequence, we do 
enjoy the export of these resins because of 
the fact they have particular properties which 
are not available elsewhere. So, competitively 
we are in a good position there. 

However, basically we have difficulty on 
the scale of manufacture of polyethylene in 
this country which has been very thoroughly 
studied by one of the other Government 
departments. This obviously entails disadvan- 
tages, and it is not possible to compete in the 
export market across the whole spectrum of 
products, including the low price ones. 

Another example is that our company 
exports nylon polymers. We can do so only 
because we are technically efficient and have 
done what I think the industry generally tries 
to do, and that is to increase profitability by 
decreasing costs through technical innovation; 
and, therefore, we remain a world-wide 
competitor. 

However, again, in most of these products 
you cannot expect to find a continuing export 
business opportunity. Much of it is expedient 
in character because of the world-wide short- 
ages which prevail from time to time. Each 
nation tends to be pretty well self-sufficient in 
this industry, and there are barriers which 
exist in the chemical industry in other coun- 
tries, and, during periods of surplus, export 
markets are either impossible or extremely 
difficult to come by. 


Dr. Hillary: Might I ask Dr. Rowzee to 
make a further comment on that question? 


Dr. Rowzee: I think that Senator Robichaud 
is looking for some bright spots, and perhaps 
I might point out that a large measure of the 
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success of Polymer Corporation has been 
through its ability to adapt through its tech- 
nology, through its research—I do not know 
whether it would qualify specifically as inno- 
vation, but to change and adapt a part which 
was built in wartime to the manufacture of a 
wide range of products which were capable of 
export. 


Why were they capable of export? Because, 
generally speaking, rubber, both natural and 
synthetic, moves freely in the world of com- 
merce. There are exceptions, such as Aus- 
tralia, India and certain developing countries; 
but, generally speaking, rubber moves freely 
at either a no-tariff or a very low tariff situa- 
tion throughout the world. Consequently, 
Polymer is an example of what scale can do 
not just for the Canadian chemical industry 
but for other industries as well. 


It has a plant more than double the size of 
the needs of the Canadian market. It has con- 
sistently exported more than 50 per cent of 
its output. This is perhaps not typical of the 
Canadian chemical industry generally, but 
suggests that Canadian industry is capable of 
providing this access to other world mar- 
kets. 


The Chairman: I certainly hope that 
the success of Polymer was not only due to 
the fact that it was a Crown corporation. 


Senator Robichaud: Mr. Chairman, I will 
direct my next question to the Canadian Pulp 
and Paper Association. The first reeommenda- 
tion on page 3 of the brief expresses concern 
regarding the need for great consultation and 
co-ordination on research matters, amongst 
Government, private industry, and the uni- 
versities. It also suggests that some formal 
agency be organized to correct the difficulties 
that arise from the multitude of Government 
departments and agencies engaged in pulp 
and paper research. At the bottom of page 3 
the industry states that its own research 
effort is co-ordinated and integrated to a 
degree unusual amongst industries in Canada. 
In other words, it cites the pulp and paper 
research institute as an example of what can 
be done regarding co-operation and co-ordi- 
nation between government, universities, and 
industry. 

My question is: In this co-operative scheme 
what is the share of the Government as com- 
pared to the share of the industry? What 
percentage of its gross product, or its total 
value, does the pulp and paper industry 
devote to research? We were told yesterday 
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that the mining industry, for example, 
devotes approximately 1.5 per cent of its total 
sales to research. What is the figure for the 
pulp and paper industry? 


Dr. Pierre Gendron, President, Pulp and 
Paper Research Institute of Canada: The total 
pulp and paper research expenditure is of the 
order of $25 million, and this has been so for 
the last six or seven years. It has remained 
fairly steady at that level. This includes the 
contribution of the industry to the Pulp and 
Paper Research Institute, and also the expen- 
ditures that individual companies make in 
their own laboratories. 


To answer the question with respect to 
greater co-ordination between government, 
industry, and the universities, we do point 
out that the Institute is an example of such 
co-operation. However, we believe that still 
greater co-ordination can be achieved, and we 
wanted to bring to the attention of this com- 
mittee the fact that it is possible to achieve 
this. 


The Chairman: Would you‘have the amount 
spent by the federal Government on R & D 
in forestry and forest products? 


Dr. Gendron: I believe that their research 
expenditure is of the order of $23 million, 
and this goes for all the various industries. 
Not all of it is for the pulp and paper indus- 
try. Some of it is for the lumber industry and 
the plywood industry. But, you have got to 
remember that the pulp and paper industry is 
vitally interested in all aspects of research 
that the Department of Forestry carries out in 
respect of the forests themselves, since these 
are the source of the raw materials we use. 
We are very much interested in that part, 
and we do carry on some research at that 
level ourselves, although it is small. 


Senator Robichaud: Are the relations 
between the industry and the universities 
satisfactory—that is, in respect of what co- 
operation does exist in research between the 
industry and the universities? 


Mr. Fowler: To answer that I would start 
by saying that the relations that do exist are 
satisfactory, but they are not enough. In our 
own case we have a direct and very useful 
relationship with McGill university. We have 
been engaged in specific projects with the 
University of British Columbia, with Queen’s 
University, and with a variety of other uni- 
versities, although I do not think this has 
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been extensive enough. I do not know what 
other industries would say about it, but if you 
are asking if it is satisfactory then I will say: 
Yes. If you are asking if it is enough, then I 
will say no. 


Dr. Wigle: I would like to invite Professor 
Belleau to comment on the relationship 
between the pharmaceutical manufacturing 
industry and university research. 


Dr. Bernard  Belleau, Pharmaceutical 
Manufacturers Association of Canada: In this 
particular area I do not believe there is any- 
thing like the same extent of co-operation 
between university research and the phar- 
maceutical industry’s research. It is, perhaps, 
incipient at best. That is about what it boils 
down to. There is very little of this kind of 
co-operation. 


Mr. Fowler: Mr. Chairman, perhaps I could 
add a few more words on this. The whole 
point that we were trying to make on this 
that there is not that sort of automatic and 
speedy interchange of information on 
research matters between the universities, the 
industry, and government that you see down 
in the Boston area and in California. It 
depends in part upon the institutions, and it 
also depends upon the attitudes of people. In 
Canada I think we are working far too much 
in little separate compartments. 


The Chairman: Are you saying that we 
have not only two solitudes but, perhaps, 
three? 


Mr. Fowler: This is correct. 


Dr. Gendron: In our case it has to be 
remembered that the Institute was fostered 
by McGill University away back in 1914, and 
up until 1963 it was located on the McGill 
campus, where we still occupy a building. We 
have been conducting a graduate program 
there for years, with roughly 44 graduate 
students this year who are working on funda- 
‘mental problems which are dictated by the 
Institute and, therefore, by the industry. This 
is probably the only case of where an indust- 
ry has a direct in-put into university work, 
‘but this is a very special case and it dates 
back to 1914 or 1915. 


Dr. Wigle: Perhaps Professor Belleau did 
not understand, but I should like to point out 
that there are areas in which the industry has 
co-operated thoroughly with universities. I am 
thinking specifically of the creation of Chairs 
in clinical pharmacology across Canada. 
‘There have been four such professorships 
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established across Canada through the efforts 
of the industry within the last five or six 
years. Co-operation does exist in such areas, 
but we would like to see more of it. 


Mr. A. R. T. Hailey, Canadian Electrical 
Manufacturers Associaiion: I would like to 
associate myself, on behalf of the electrical 
industry, with the comments that have been 
made. There is indeed a flow of information 
both ways between the industry and the uni- 
versities. I would not want the impression to 
be left that the electrical industry is not co- 
operating with the universities. 

The industry recognizes the need for an 
increased effort in this direction, and I am 
sure too that the universities recognize the 
fact that if they are going to turn out useful 
graduates to the industry there needs to be an 
incentive program. The National Research 
Council recognizes this, and, indeed, we are 
hoping to see this built into the program in 
order to bring the universities and the indust- 
ry closer together in this area of research. 


Senator McGrand: What is the comparison 
of the annual wages of employees in the pulp 
and paper industry and the annual wages of 
those employed in the goods producing indus- 
tries in the Atlantic provinces? 


Mr. Fowler: I have not the precise figures. 
I would suspect that the annual wage level 
for the pulp and paper workers in the Mari- 
times would be higher than in the goods pro- 
ducing industries; I think probably higher in 
both rate and continuity of employment. 


Senator McGrand: The increase in the price 
of pulp and paper products is not reflected in 
the price to the producer of wood pulp in the 
Atlantic provinces. Is that right? The price of 
newsprint goes up but the price to the pro- 
ducer of the natural wood does not go up 
very much. 


Mr. Fowler: These are not automatically 
tied. It is some time since I personally have 
looked at it, but I can recall at least one 
occasion when the price paid for the pulp 
wood went up and the price charged for the 
newsprint did not go up. 


Senator McGrand: How long ago would 
that be? 


Mr. Fowler: This is three or four years ago. 


Senator Grosart: First, I should like to 
compliment those who have appeared before 
us today, particularly those who prepared 
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these briefs. From my point of view, this 
could well be the best set of briefs we have 
had before us, because they get down to cases 
on national science policy in many places 
rather than following what has been the pat- 
tern of some groups, to use this committee as 
a broad shoulder to ery on about the lack of 
federal funding. 


The Chairman: You must not criticize those 
who are not present. 


Senator Grosart: I am not criticizing them. 
I am merely making the comment. I have 
some sympathy at any time with anybody 
who wants to cry on my shoulder; I always 
assume he has a good reason. 

One of the essential questions that seems to 
come out of what I read in these briefs is the 
relationship between total government fund- 
ing for R & D, particularly in respect of the 
low level in industry, and secondly the level 
of industry’s own funding of R & D. I think 
it is a fact that we simply do not know how 
much industry is devoting to the funding of R 
& D. Looking through the briefs we find all 
sorts of different figures. Admittedly they do 
not always refer to the same years. The 
chemical industry gives us a figure of $260 
million. By doing some arithmetic on their 
percentage, the electrical industry gives a 
figure of $345 million for industry funding. 
Even making a very rough addition of some 
of the broad figures we have had, my impres- 
sion is that industry is doing much, much 
better itself than it has taken the trouble to 
demonstrate. 

My first suggestion would be that it would 
be very useful to this committee if somebody 
on behalf of industry would undertake to doa 
real survey. Not a DBS survey. I have every 
respect for DBS; they do their best under 
very difficult circumstances, but they obvi- 
ously leave out a lot of things in their arith- 
metic on R & D that industry would put in. 
I would suggest that instead of the figure 
being $345 million, or $350 million, it might 
well be $0.5 billion at least, and I would think 
more. We discussed this very briefly last 
night with representatives of the Canadian 
Council on Urban and Regional Research, 
who told us they had not the faintest idea of 
the industry figure. They knew the govern- 
ment figure, they knew what they were get- 
ting. This, I need hardly say, is the kind of 
problem we in this committee simply have to 
deal with, and we must have facts. I there- 
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fore recommend to industry, if somebody is 
willing to undertake it, that you give us a 
good guess as to the total. 

The brief of the Electronic Industries 
Association came to us quite late. I am not 
blaming them. I am merely saying that it got 
to me and other members of the committee 
late. Yet, if I may say so, it contains in Part 
9, on page 17, the best summary I have seen 
to date of the problem before the committee. 
I would suggest, Mr. Chairman, that you 
might consider lifting Part 9 out of the brief, 
where it will be buried in the back of the 
report, and put it in the body of today’s 
discussion. 

I throw this out for comment. In rough 
summary it says that we have no real science 
policy today. To quote the exact words it says 
that a national science policy “cannot be stat- 
ed on a long-term basis”. The Science Council 
will be interested in that as their only func- 
tion is to state it on a long-term basis. They 
say that political control of the funding and 
administration of R & D should be similar 
to the use of monetary policy to control; they 
say that the mechanism of a: national science 
policy can be stated in precise terms. 


The Chairman: Do we want to have anoth- 
er Coyne affair? 


Senator Grosart: They say that the question 
as to the proper use of money in R & D 
remains unanswered; they say that the 
Science Council and the Science Secretariat 
tend in their studies to be specific rather than 
overall; they say that Mr. Drury’s famous 
statement that God’s in his heaven and all’s 
right with the world, as far as our present 
science policy mechanism is concerned, cer- 
tainly tends to “put science in its place.” This 
part of the brief concludes with the 
statement: 


We believe that if your Committee will 
suggest a solution on how the gap can be 
filed it will have performed a service 
which will endure for many generations 
for the benefit of all Canadians. 


Would anybody care to comment on these 
very positive statements, any or all of them? 
Have we a science policy? Can it be stated in 
specific terms? Can it be stated in the long- 
term? Can a mechanism be defined in precise 
terms? We have some contrary views in the 
briefs. 


The Chairman: This is a fairly central set 
of issues and questions. 
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Mr. Fowler: I will attempt to answer it. 
Personally, I would be inclined to agree with 
the statement that we do not have any clear- 
cut articulated science policy today in Cana- 
da. I think this is correct. This is, after all, 
what a lot of the present debate is all about 
and what we are trying to get. I agree that it 
cannot be stated on a long-term basis in 
detail. You cannot, in other words, lay out a 
science policy in detail that is going to oper- 
ate for the next five or 10 years. I would 
suspect you could lay out some long-term 
policy in principle. 

Let me illustrate it and take, as an exam- 
ple, someone who is not here at the moment. 
Should universities confine themselves to 
pure science, the basic research end only, or 
should they have what you might eall an eco- 
nomic orientation? This kind of thing could 
be stated one way or the other. Should govern- 
ments who are doing research, which gets 
into the applied or nearly applied—I am not 
talking about. the real applied work, but 
applied where you are getting out of the test 
tube and getting on into something a little 
further. Should that be done and continue to 
be done in university laboratories or should it 
be farmed out to industry or universities? 
Our own feeling is that that kind of thing is 
best done where you have people who are 
close to the firing line at the practical end of 
things. There is a grave danger that people 
and scientists are inclined to go on and on in 
an investigation. This is natural in the animal 
and you cannot completely stop it. When a 
thing is being done at an industrial laboratory 
you do have, at least, something of the cost 
benefit analysis that is very difficult to do at 
the Government level. 

The dear old profit motive still gets into 
this act and I think this tends to sharpen and 
speed up the process when you are getting 
away from the pure science into the develop- 
mental and so on. 


Senator Grosari: May I interrupt you in 
order to ask a question to clarify the purpose 
of my original one. When such decisions are 
made to constitute a national science policy 
would you suggest that there should be a 
political decision (assuming you have all the 
input of advice) as to the percentage of feder- 
al funds related to total funding that go into 
the main performing sectors? Should there be 
a national science policy laid down politically 
which says, ‘This year such and such a per- 
centage is going into funding research and 
development in industries and universities, 
and Government in-house’’? 
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Mr. Fowler: Senator Grosart, I would doubt 
whether you could make an overall simple 
statement on this thing. You would have to 
get down to the particular type of research 
that you are talking about. 


Senator Grosart: You would have all the 
input of advice and all the data. Do you 
recommend that there be a political decision? 


Mr. Fowler: I feel there has to be a politi- 
cal decision as to what the Government is 
going to spend. 


Senator Grosart: In each sector? 


Mz. Fowler: In each sector. It is also impor- 
tant to know how the Government is going to 
spend it, because it may be different from 
one sector to another. 


Senator Grosart: Would you go one step 
further and recommend the allocation of fed- 
eral funds between say, basic, applied, devel- 
opment and innovation? 


Mr. Fowler: I should like Dr. Gendron to 
answer that. I think these terms are very 
fuzzy. 


Senator Grosart: I know that, but the 
science community invented them. We did not 
invent these terms and we are told over and 
over that they are very fuzzy terms. These 
are the ones you brought to us and asked us 
to consider. 


The Chairman: To make broader catego- 
ries between research and development. 


Dr. Gendron: I do agree with Senator Gro- 
sart. I do not think he suggested it, but I 
agree that there should be some kind of deci- 
sion, at least on broad lines, as to the propor- 
tion of funds that could go towards what we 
call fundamental research, apphed research 
and development. I think that everyone will 
recognize as well as my colleagues from other 
industries, that the greatest lack of funds in 
Canada today, as far as the innovation 
process is concerned, is in the development 
side. Surely, if we want this country to go 
forward, we need to increase this area a great 
deal more. 

If I might link this to a prior question of 
Senator Grosart as to whether we have a 
science policy in Canada, I sincerely believe 
that we have not got one. Since 1945 or the 
end of the war, there was, however, one 
shape of a policy which added a tremendous 
effect in Canada and was evolved by the 
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National Research Council which was to build 
up fundamental research in the universities. 
That was a policy decision. The increase in 
grants that were made by the National 
Research Council over that period was defi- 
nitely to produce more scientists so that they 
could be used by industry later on. Unfortu- 
nately, I think this policy has not worked as 
well as it was intended to, because what has 
happened is that we do produce a great num- 
ber of qualified scientists in Canada, but 
mostly they go back to the universities to 
build up a university machine. In my opinion, 
this has tended to give the universities the 
attitude of an ivory tower where the applica- 
tion of research has been cut out. If there had 
been more interchange between industry and 
the universities at an earlier stage of this 
program I think probably the situation would 
be somewhat better than at this stage. 


Senator Grosart: Mr. Chairman, the exam- 
ples taken by Dr. Gendron go to the root of my 
question. I have read the history of the NRC 
and if my recollection is correct, the decision 
to divert half of the NRC funds into universi- 
ties was not in the sense that I am using it, a 
political decision. It was a decision of one of 
the agencies of Government. This is my 
whole point. Should it be left to these agen- 
cies to make these major decisions on an ad 
hoe basis and then add them up to “a national 
science policy’’? 

I would suggest, as I have said before, that 
we have a national science policy. It may be a 
dreadful one and full of imbalances, but we 
do have it. 


The Chairman: We have one by accident. 


Senator Grosart: Mr. Reisman of the Trea- 
sury Board said, ““‘We have one by accident, 
but we have one.” 


The Chairman: 
comments? 


Are there any other 


Dr. Wigle: I believe one of our delegates, 
Mr. Taylor, should like to make a comment. 


Mr. Maurice Kenyon Taylor, Director, R 
and D, Ferranti-Packard Lid., Representing 
Electronic Industries Association of Canada: I 
think that perhaps you have not had too 
much of a chance to read our brief. In the 
brief there is a paragraph which will amplify 
what Dr. Gendron has said. On page 10, 
under the heading “The University—Its Dual 
Role,” it says as a place of learning the uni- 
versity is supported in general by the provin- 
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cial government as a fundamental research 
establishment and it is supported to a consid- 
erable extent by grants from the federal 
Government. 

I am pointing out that there is a dual role 
in the university education and post graduate 
research, It was to post graduate research 
that this paragraph referred. It continues: 


Students who are at the top of the 
classes in the sciences have a temptation 
to remain in the comfortable academic 
environment and carry out research 
there. The result of this is an expansion 
of the post graduate research facilities 
and an ever increasing demand for more 
and better research workers and money 
for their support. In short, the universi- 
ties have a positive feedback tendency to 
absorb a fraction of their own output in 
good students and therefore to need more 
and more federal money for their sup- 
port. As this seems to be a positive feed- 
back situation, it is evidence that the 
increase is likely to be exponential in 
character. 


Honourable senators, you can see this expo- 
nential curve in the DBS report, whether you 
believe them or not. That shows very clearly 
there. The brief continues: 

Unless steps are taken the situation may 
well get out of hand in the future. The 
electronics industry... 


Which I represent... 
...is affected in two ways. The availabili- 
ty of the better scientists to industry is 
reduced, and the availability of technolo- 
gy funds left for industrial aid is also 
reduced. 


Senator Grosart: If I might add to that, 
there is a statement in the same brief, that 
industry funding is residual to Government 
in-house and university funding. 

I wonder if the industry really believes 
this, or if the industrialists who are here 
believe that the others get what they want 
and that what is left is given to industry. Is 
this really the belief of the industries repre- 
sented here, that this is the way the funding of 
industry fits in today into national policy? 
That is on page 9 of the report, that is what 
was indicated to us: 


2.5 Currently, the money available for 
technological upgrading of industry is a 
small part (14.5 per cent in 1965) of the 
total Federal funding available for 
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research and development purposes, and 
is residual to the money spent on univer- 
sities, Government operated laboratories 
and on natural resource technology grants 
to the provinces and to provincial re- 
search institutions. 


Do industries really believe this? 


Mr. Sutherland: We are very concerned 
about the share of research funds that we 
have, and we are equally concerned that the 
trend seems to be continuing. From the latest 
figures of the Dominion Bureau of Statistics— 
inaccurate though they may be—nevertheless 
they show the trend. 


Senator Grosart: They show the trend? 


Mr. Sutherland: It is indicated there that, 
since 1965, industry’s share is going down, 
whereas in the same period, 1965 to 1968, the 
share to universities has doubled. 


Senator Grosart: I wonder if I might sug- 
gest to you that you read that paragraph into 
the record, because it is a very important 
one. It is on page 6. Perhaps you would 
begin at the words “if we eliminate’. It is 
only a few lines, but it is a very important 
statement. 


Mr. Sutherland: This is on page 6 of our 
brief, halfway through the paragraph: 

If we eliminate the 1967 and 1968 
IRDIA grants from the DBS figures for 
purposes of comparison of the years 
1965 through 1968, we find that Gov- 
ernment R & D support to industry 
has dropped each year from a level 
of $68.2 million in 1965 to $59.5 million 
in 1968. Meanwhile, support to gov- 
ernment institutions has increased each 
year, from $171.5 million in 1965 to $260.7 
million in 1968, and similarly, support to 
universities has increased each year from 
$41.8 million in 1965 to $99.3 million in 
1968. 

1.5 In other words, the share of Federal 
R & D funds directed to industry is get- 
ting smaller year by year, from 24 
per cent in 1965 to 14 per cent in 1968. 
This trend runs contrary to almost every 
piece of advice the Government has had 
over the past several years regarding 
expenditure of its R & D funds. 


Senator Robichaud: Does this affect the 
comparison? If we disregard altogether the 
IRDIA grant—after all, it is part of it. 
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Mr. Sutherland: I have explained that 
because these figures which I am talking 
about do include IRDIA for the two years— 
1967 and 1968, I believe. However, in the 
years prior to that, industry had another form 
of incentive, which was a tax abatement, and 
because it is a tax abatement these figures do 
not appear on funds spent by the Government 
in respect of R & D. 


Senator Grosart: It is a substitute for Sec- 
tion 72, of the Income Tax Act, and it only 
amounted in 1968, the whole IRDIA expendi- 
ture, to $13 million, so it would not affect 
your figures greatly. 


Mr. Sutherland: You have to put these 
figures on a comparable basis. If you were to 
put the tax abatement in for the earlier 
years, 1965 and 1966, the trend would still 
show that expenditures in industry were 
decreasing from 1965 through to 1968. 

Since in the years of tax abatement the 
reference year in determining the abatement 
was 1961, there is reason to believe that the 
rebates would have been as large as the 
IRDIA grants in the later years. 


Senator Grosart: May I ask, Mr. Chairman, 
if it would be the recommendation of the 
groups here that this trend be reversed, as 
future national science policy? 


The Chairman: I think you will have una- 
nimity on this. 


Senator Grosart: I would like to have it. 


Mr. Fowler: I hope you will have support, 
but it seems to me that your specific question 
as to whether Government grants to industry 
tend to be residual in their approach depends 
on how you work on it, and how you moti- 
vate this kind of thing. 


Senator Grosart: That is what we are deal- 
ing with here, how you work on it. 


Mr. Fowler: Apart from certain things, 
such as PAIT, which has its difficulties, it has 
advantages so far as the pulp and paper 
industry is concerned, as mentioned here 
today. Apart from that, there is no general 
concept in the federal program of funding out 
research to laboratories. 

We think this has been shown to be a very 
useful production method in the United 
States, that this begins to get the involvement 
between universities and industry and Gov- 
ernment. But there has not been a concept of 
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large farming out of research. We think there 
should be such, and we think you will get 
better research if you do. To that extent, I 
have not detected any disagreement around 
the group that is here. 


Senator Grosart: Are you suggesting we 
can follow the American pattern of farming 
out more R & D by contracting out, more 
total projects? 


Mr. Fowler: Absolutely. I think this should 
be done. 


Mr. Hillary: The chemical industry group 
felt very strongly on this and felt, as was 
mentioned, that contract research on a total 
project is desirable. This is the means of 
helping industry to help itself. It is not just a 
plain handing out of money, it means you 
have to do something to get it, by your efforts 
you have to develop an organization and 
build up scientific and engineering strength. 
This is what we need. 


Senator Grosart: We have been talking 
about percentages of Government funding. 
There seems to be some difference of opinion 
as to whether it is part of national science 
policy that there should be determined the 
total adequate dimension of Government 
funding. Mr. Fowler’s organization, the 
Canadian Pulp and Paper Association, makes 
the very safe statement that at the present 
time it is neither excessive nor inadequate. 
That does not help us very much. 


CEMA at page 5 of their brief say that 
there should be no fixed percentage, but that 
there is a tremendous lag. 


Is it possible to have a national science 
policy for next year without there being a 
political decision that X number of dollars or 
X percentage of GNP must go into R and D? 


Mr. Fowler: I don’t think it is possible, 
because this is the way the tap gets turned 
on. There is no other way. The other question 
that arises is how that sum is determined. Is 
it going to be determined as an over-all con- 
cept of supporting science from the federal 
Government? There is the further question as 
to how you spend it. Is it merely going to be 
the accidental sum total of recommendations 
having to do with science coming up from a 
multiplicity of departments? 


Senator Grosari: That is the question. 
Which should it be? Assuming you have the 
maximum of the science community’s input of 
advice, should it be a part of national policy 
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to say that we must spend X number of dol- 
lars, if we are to stay in the science and 
technology race? 

On page 6 of your brief, Mr. Fowler, there 
is the following statement: 

However, it was estimated in the 
recent Economic Council of Canada study 
that 64 per cent of the increase in 
producitivity in Canada from 1955 to 1962 
was accounted for by the advance of 
knowledge and its application. 


Would you mind elaborating on that? Be- 
cause the Science Council told us they found 
it absolutely impossible to find any relation 
between research and development expendi- 
tures and productivity. 

Do you say that there is a real relation 
between funding of research and development 
and productivity? 


Mr. Fowler: Actually, it is broader than 
that. In the Economic Council, we are trying 
to get at the factor inputs that have gone 
towards increased productivity. A lot of work 
was done on this subject by a man named 
Dennison. > 

Incidentally, that 64 per cent includes 
not only research and development but 
education expenditures generally. This is 
one of the identifiable items in the productivi- 
ty increase progression. I don’t think you can 
take the 64 per cent as R and D only. 


Senator Grosart: Is there a _ relationship 
between research and development expendi- 
tures and national productivity? I am not 
asking you what it is. 


Mr. Fowler: I think there is. I don’t think 
there is any doubt about that. On your gener- 
al question, Senator Grosart, whether you 
should set up a great big federal Government 
pot and then scratch around as to how you 
are going to spend it, I have some doubts. 


Senator Grosart: I am not suggesting that. 
Interestingly enough, in your opening phrase 
I knew what your answer was going to be. If 
you had started to say that it was absolutely 
necessary that the science community feed in 
the necessary information, then I would have 
known you were coming down on the other 
side. Nobody is suggesting a pot of money 
and then deciding how to spend it. Obviously, 
it is the input of science that will determine 
that amount. 
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Is there a relationship between the multi- 
plicity of views of the science community? 
Some say there should be an increase of 20 per 
cent every year and some say there must be 
an increase of 35 per cent every year. Some- 
body else uses the phrase “‘massive infusion” 
of Government funding. We have all of these 
phrases in the briefs before us. What I am 
asking is should national science policy, add- 
ing up all of these input components, arrive 
at a total figure that we can say we have got 
to spend in order to stay in the race? 


The 
anyway. 


Chairman: We have that figure 


Senator Grosart: Yes, we have it. We have 
it by accident, and nobody really knows what 
it is. This is the amazing thing. Nobody really 
knows what the total funding of research and 
development in Canada is, largely because 


the private sector figures are just not 
available. 
Dr. J. J. Green (Electronic Industries 


Association of Canada): I should like to point 
out, however, that there ought really to be 
some sort of machinery for establishing the 
total amount of money for research and devel- 
opment, because occasionally when the deci- 
sion-making process is very difficult, as in the 
case of ING and the telescope, the Govern- 
ment saves the money and puts it back in the 
till and it does not get spent at all. I think 
that, if we find this decision-making process 
difficult, we are not going to be able to spend 
tte types of money we have to spend in 
Canada to remain technologically advanced. 

I should like to return to a problem that 
Senator Grosart raised a little earlier, which 
concerns the decision-making process. It 
seems to me that there is essentially lacking 
at the moment a definite political decision on 
where money should be spent between the 
conflicting demand of different disciplines. It 
seems to me that we have the mechanism set 
up for advising the Government to listen to 
the scientific community to have expert scien- 
tific people like Dr. Solandt advising the 
Government. 

Then the question is who makes the divi- 
sion of the funds, and it reminds me of a 
meeting in the United States where the direc- 
tor of the Bureau of the Budget said, ‘“Gentle- 
men, the problem we have to face is where 
are we going to put each funds. Which pro- 
jects? What are going to be the priorities? If 
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you don’t recommend the priorities, we have 
to do it, and we are less capable of doing it 
than you.” 


Senator Grosart is touching on a very sen- 
sitive question. Should the decision be com- 
pletely in the political realm? I feel that it 
should to the greatest extent, but that it 
should be backed by impartial advice by peo- 
ple co-ordinating the requirements of the dif- 
ferent sectors and the different disciplines of 
science. 


Those of us who have been in research 
most of our lives are aware that before the 
war the amount of research and development 
in Canadian industry was almost negligible. 
We are seeing emerging and evolving a situa- 
tion here that, since the war, the capability of 
industry has been enormously increasing. 
Today it is many, many fold more capable 
than it was right after the war. We have the 
situation where the Government has been 
spending its money in Government establish- 
ments, and we have sympathized with the 
problem of reducing that in comparison with 
the expenditures in the private sector. I think 
this is an evolutionary process. 


The Chairman: What do you envisage as a 
possibility in the field of industrial research 
in relation to co-operative research? Suppose 
industries had industrial research campuses 
that they shared among industries as, for 
instance, in the case of the Sheridan model? 

Do you think it would be desirable for 
Canada to develop such campuses in various 
regions of the country, where different firms 
in different industries could decide to locate 
some of their laboratories on one campus so 
that they could inter-exchange their views? 


Dr. Green: According to one report I saw 
on the research park in the United States, it 
was concluded that it had not been very 
successful. On the other hand, I understand 
that our own Sheridan Park looks very 
promising and that they are breaking down in 
Sheridan Park the initial resistance between 
one company and another to share their prob- 
lems. I think, on the other hand, where you 
have the best co-operation between industries 
is when two or more industries get together 
to bid on some large government contract. 
This has often led to good co-operations and 
that is going on in Canada right now. 


The Chairman: I gather there are one or 
two others who would like to make some 
comment on this. 
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Mr. Hailey: I think it would be presump- 
tive on my part to say anything about the 
Sheridan Park Association particularly since 
they are all so closely associated in what they 
are doing. Not being a member of the 
Association I think we can be a little bit 
cautious about the concept that is involved 
and about the impression that we may be 
leaving with the committee today. The Sheri- 
dan Park Association is not in the true sense 
an example of the co-operation in the elec- 
tronics industry. I cannot see that industries 
can completely band together to share their 
ideas when they are profit-motivated. In my 
view the electronics industry is rather unique 
in that it is a rather tight-lipped association, 
but this characteristic may be shared by other 
industries. But the concept of a research 
association is not, I believe, acceptable to the 
electronic association. 


Dr. Hoerig: I would like to add a few 
remarks on this point. I think in the twen- 
tieth century research and development is 
part of entrepreneurship and therefore it 
becomes a very competitive effort. This is 
good for the economy because it results in a 
striving for efficiency and eventually cuts 
down on costs of operation. 


The Chairman: On this point I think we 
should make the record clear. I must recall 
here that the Sheridan Park Association, and 
I am not trying to sell the formula at all, is 
not a kind of co-operative effort of people in 
the one industry. I think all the labs there— 
and they have ten labs—all come from differ- 
ent industries. 


Dr. Hoerig: But geographically they are all 
together. 


The Chairman: But they are all from differ- 
ent industries, not from the same industry. 


Senator Grosart: I want to make a final 
comment and in doing so I want to draw your 
attention to table II following page 3 of the 
brief submitted by the Electronic Industries 
Association of Canada. It gives some figures 
from DBS and they show, roughly, that of a 
total of $337 million funding of intramural 
research and development industry is con- 
tributing internally 77.1 per cent and govern- 
ment is contributing 13.9 per cent. Now I 
contrast that with the statement we often 
hear that Canadian industry is lagging behind 
in its funding of research and development. 
The fact of the matter seems to be that the 
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industrial sector percentage is much higher 
than that of any of the other leading perfor- 
mance sectors. 


The Chairman: I would like to raise a final 
question. As far as I am concerned in the 
course of our public hearings in the last few 
weeks we have met a number of professional 
associations of scientists and researchers such 
as the Association of Physicists, the Chemical 
Institute of Canada, all kinds of associations 
related to biology and to medical research— 
and we have been told, although we do not 
know exactly, that in Canada there are from 
75 to 100 of these associations. 

These associations were complaining about 
their relationship with the Government, and 
they apparently also were working in com- 
plete isolation, one from the other—the 
chemists never speaking to the physicists, and 
the biologists being completely isolated too. 

We suggested to them at some stage that 
perhaps they should begin to. meet together to 
discuss not only their differences but also 
their common problems, with a view to try- 
ing to reach some kind of consensus, and then 
to make much more efficient and more regu- 
lar representations to Government regarding 
national science policy. 

Some of these associations have already 
taken the initiative by calling a meeting 
which will probably take place at the end of 
July here in Ottawa, with a view—and it is 
still very vague—to perhaps organizing a 
national conference on science, just as we 
have in Canada a national conference on the 
arts, where the artists meet regularly each 
year, discuss their common problems and 
make representations to the Government. 

I wonder if it would not be possible to 
think about a kind of parallel organization for 
industries, and it would be for those indus- 
tries which are really interested in research 
and Government science policy, to do more or 
less the same thing, to gather together. I do 
not think there is any similar kind of organi- 
zation now in existence. 

I was speaking two weeks ago to the 
Canadian Manufacturers Association. I sug- 
gested to them as Senator Grosart and others 
have said this morning, that we know much 
more about the Government science effort 
and the university science effort than we do 
about the industrial sector. It might be some- 
thing you might think about when you leave 
here. 
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I am sure this is one of the first meetings of 
different industries coming together before a 
parliamentary committee to discuss science 
policy, to discuss your needs and to discuss 
what you would like the Government to do. I 
think that if this kind of process were to be a 
little more systematic it might be useful to 
your respective industries. It would certainly 
be much more enlightening for the Govern- 
ment officials and ministers who ultimately 
have to make the decisions with respect to 
our science effort. Would any of you care to 
comment on that before we adjourn? 


Dr. Green: Mr. Chairman, may I speak to 
that? We have the Canadian Research Man- 
*' agement Association in Canada which meets 
once a year. I have the honour of being the 
Vice-Chairman of this association. Dr. Lincoln 
Theismeyer, who was well known in Pulp 
and Paper, was one of our most distinguished 
presidents. The organization is composed of 
roughly 100 members. It is predominantly 
industrial, but it has as members outstanding 
university and government research manage- 
ment people. 


We meet in different parts of Canada each 
year. We are meeting in the Maritimes this 
year when we will discuss two themes. The 
theme for the first day is devoted to problems 
of national interest. We are having people 
like Mr. J. Warren, Deputy Minister of 
Industry, Trade and Commerce, and Dr. 
Gaudry, Vice Chairman of the Science Coun- 
cil, and Mr. Hiscocks, the Vice President of 
the National Research Council, with us to dis- 
cuss national problems. The next day will be 
devoted mainly to the oceanographic 
problems. 


Last year we met in Edmonton and dealt 
with the petrochemical industry, and so on. 

This group is not a lobbying group, if I 
may use that word. We are a group of people 
who are interested in common problems of 
research management in government, indus- 
try, and the universities, and we get together 
to discuss these mutual problems. We are 
hesitant to be a group that would interfere in 
the advice that is being given to government 
by bodies presently constituted for that 
purpose. 


Senator Grosart: Why would you be afraid 
to do that? 


Mr. Green: One good answer, Senator Gro- 
sart—perhaps I should not say this—is that 
we would probably find it very difficult to 
reach a consensus. 
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The Chairman: It is because of your com- 
position. Some of your members are govern- 
ment people. 


Senator Grosart: I do not care whether 
some of their members are Government peo- 
ple. I do not think it is good enough in re- 
spect of such a matter to say: “We cannot get 
a consensus.” The Canadian Manufacturers’ 
Association consists of importers and export- 
ers. It would be pretty difficult to find two 
groups with more divergent interests. But, 
they discipline themselves, and they go 
before the Government annually and say: 
“Here are some of the things we agree upon.” 
I would like to see a parliament of science 
like this parliament of industry, because we 
read its in-put into the decision-making. Sure- 
ly, the various sectors of the science communi- 
ty could get together and find some things 
upon which they can say: ‘‘We are agreed 
upon this, and we are going to tell the Gov- 
ernment that we agree.” I will go beyond that 
and say that once they are agreed, they 
should say: ‘‘We are going to influence Gov- 
ernment, and if we have to march then we 
will march.” 

The fact is that national science policy is a 
new problem. The farmers have for years 
been getting their views through to govern- 
ment, and so has labour and the veterans. 
They have learned how to do it. The science 
community has not learned how to do it. My 
suggestion is that if the science community 
does not, then we are still going to have 
science policy established by accident—or by 
the Treasury Board, which is the same thing. 


Mr. J. C. R. Punchard, Assistant Vice Presi- 
dent, Northern Electric Company Limited: 
Mr. Chairman, I would like to take this 
opportunity to mention two other organiza- 
tions which are not too well known. First of 
all, there is the Canadian Organization for 
Joint Research, which was formed under the 
presidency of Dr. John Chapman. This organ- 
ization was formed for the express purpose of 
fostering co-operative research activity 
between government, universities, and 
industry. It has not really been too successful 
over the past two years, but there is no rea- 
son why it cannot be made to be successful. I 
just wanted to mention this because there is 
an existing organization set up which needs 
more effort from industry put into it. 


The Chairman: I was speaking of some- 
thing that would not involve government peo- 
ple at all, 
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Mr. Punchard: There is another organiza- 
tion called the Canadian Radio Technical 
Planning Board, of which I happen to be the 
President. This has now been operating for 24 
years. It consists of all associations represent- 
ing all the most powerful radio organizations 
in Canada. This organization works directly 
with the old Department of Transport, now 
the Department of Communications, in advis- 
ing the department on how to carry out tech- 
nical matters relating to the use of the radio 
spectrum in Canada. This organization has 
been so valuable to the Government that we 
actually receive a small grant in order to 
support a small office here in Ottawa. 


The Chairman: 
dangerous! 


Perhaps you were too 


Mr. Punchard: Too dangerous? I do not 
think the Government could possibly operate 
this sector of its operation without this organ- 
ization, because the administration of the 
radio spectrum is so complex that no one 
sitting here in Ottawa could possibly satisfac- 
torily administer the whole work of the oper- 
ation. In another brief with which I was 
associated we suggested that the Canadian 
Radio Technical Planning Board be looked at 
as a model organization which could form the 
kind of organization to provide an interface 
between government and all industry on mat- 
ters pertaining to research and development. 
I think it should be studied. The CRTPB is 
not an organization but it represents a model 
that we just do not have in Canada of organ- 
ized interface. 

Dr. Green has suggested the Canadian Man- 
agement Research Organization, which was 
not really set up for this purpose, but it does 
include the universities as well as industries. 
I feel we should have an exclusively industry 
organization working with the Government, 
because our problems are different from those 
in the universities, and perhaps the universi- 
ties should have their own organization. 


Senator Grosart: The trouble is that we 


seem to have about as many interfaces as we 
have faces. 


The Chairman: Can we hear the other 
comments? 


Mr. K. H. Rapsey, President, Canadian 
Electrical Manufacturers Association: These 


comments about large central planning organ- 
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izations, research people in industry speaking 
as a whole and, how much government 
should spend, are all very well, but some- 
thing that is far, far more important to the 
economic growth of Canada is that industry 
should be encouraged, presumably by incen- 
tives, tax rebates of some kind, to spend 
more money on development work, product 
development type of work. This should be 
decided not on a national basis, not on an 
industry basis, but by an individual company. 
This is the most important thing for us to be 
striving for if we are aiming for the economic 
growth of this country. 


The Chairman: But in order to get that you 
must have a proper environment that would 
lend itself to the initiative of individual com- 
panies to do the work and to receive the 
assistance. 


Mr. Rapsey: Right, but this does not 
require a national decision. It requires local, 
individual decisions. 


The Chairman: In the meantime you must 
have bad programs, so that individual compa- 
nies will not be able to do anything positive. 


Mr. Fowler: Mr. Chairman, any answer to a 
question like this has to be a personal one 
and I am not speaking for the whole industry. 
It has not been considered. Firstly, I think 
that behind the question lies the fact that 
within individual industries, the amount of 
thinking about what you might call a science 
policy is pretty recent and it is not too well 
developed. To some extent the mere existence 
of your hearings has induced a lot of people 
to think about this subject in a more consis- 
tent way. I think it is true that the inter- 
change between different industries as to 
their thinking and opinions is almost non- 
existent. I am quite sure that I did not send 
this brief to the other associations that were 
here this morning nor have I seen Mr. Balcer’s 
brief. There is a complete lack of communi- 
cation here. 


The Chairman: Yes, we have quite a con- 
sensus of views. 


Mr. Fowler: Precisely. We happened to 
wind up with a lot of things saying the same 
thing. 


Senator Grosart: And some contradictions. 
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Mr. Fowler: The idea of trying to construct 
something which would be an overall indus- 
try approach to science policy, I must confess 
that I am a little inclined to doubt this as 
being practical. We happen to be all in busi- 
ness of some kind, but we are really not the 
same. I do not want this to be regarded as 
critical, but the big overall organizations, 
such as the Canadian Chamber of Commerce 
in which I spent seven or eight years of my 
life working very hard had the same difficulty 
and that was to get a Canadian Chamber of 
Commerce policy on any of the real issues 
that mattered. This was simply because of the 
divergence of views within the group. I 
_ would be afraid that if we were to construct 
tomorrow a big all-in industry group that 
would be trying to hammer out an industry 
science policy we would end up with a lot of 
cliches and platitudes and have little more. I 
think there should be more interchange and 
that we should know what other people are 
saying. 


The Chairman: How do you accomplish 
that? Everyone has something to say. 


Mr. Fowler: I think an exchange is certain- 
ly desirable but I think the ultimate analysis 
with in-puts of many people’s thinking and 
industry thinking is that each industry has to 
go to the Government with its own particular 
scientific problems. 


Senator Grosart: Are you saying, Mr. 
Fowler, that you regard it as impossible for 
the industry to find a common ground about 
$400 million or $500 million of R and D fund- 
ing? Are you saying it is impossible for them 
to get together and give a joint brief to the 
Government on, say, the incentives programs 
that are criticized throughout here in differ- 
ent terms and from different angles, or to 
give a common view to the Government on 
the percentage of total funding that should go 
into R and D? Are you saying this is 
impossible? 


Mr. Fowler: I am not sure what your 
numbers are there. 


Senator Grosart: I am saying the total 


funding. 


Mr. Fowler: By all industries? 


7513 


Senator Grosart: The total funding of R & 
D in industry. I am saying that we have here 
the figure of $350 million, $400 million or 
maybe half a billion. Are you saying it is im- 
possible for industry to get together and say 
how this should be channeled into the best 
possible kind of operation in industry? 


Mr. Fowler: No, I do not think it is impos- 
sible, but rather complex. This is pretty 
amorphous— 


Mr. Punchard: We recognize in the CRTPB 
that I mentioned before, the difficulty of 
obtaining a consensus. It is almost impossible 
when you are dealing with engineers, who 
are formally working on a scientific basis. 
This is due to the fact there are commercial 
interests involved in the use of the radio 
spectrum in Canada and it has always been 
so. At least, we have in the Canadian Radio 
Technical Planning Board an organized meth- 
od of presenting these views to the Govern- 
ment. We do not do it on the basis of voting. 
We gave that up years ago. A majority vote 
does not really mean anything. We give an 
idea of the people who generally agree with a 
certain problem. But we also state, in the 
returns that go back to the Government 
departments, the actual opinions, of those who 
are perhaps in minority. So the Government 
has set before it a carefully considered state- 
ment—you can call it policy, in some cases; 
in other cases, it is a matter of technical 
parameters for a specification. 

I realize the difficulties of doing this. We 
have thought about this many times. I think 
we need to do something like that in Canada 
and we can make it work. You can never get 
a consensus but you can organize in this way, 
that we can present a far far better picture 
than we are able to present now, even as a 
group of associations, of which this group is 
only a relatively small part in Canada. 


The Chairman: I was not suggesting that 
this group here would get together. This is a 
very interesting sample, but only a sample of 
what is going on in Canada. 


Senator Grosart: I knew a very great politi- 
cal leader once who, when he was faced with 
such problems, always said to one of his 
assistants: “Tell them to knock their heads 
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together and come up with a consensus of 
their views, and tell them that if they do not, 
they’ll have to live with my guess”’. 


The Chairman: I think we should adjourn 
on this historical note. Before doing so, on 
behalf of the members of the committee I 


wish to thank you very much indeed, espe- 
cially those who prepared these interesting 
briefs and who have been with us this morn- 
ing, in spite of the failure of our air condi- 
tioning system. 


The committee adjourned. 
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The Canadian chemical industry makes a major contribution 
to the country's economy. The extensive program of research and 
development to which the industry is committed plays an important 
role. The annual cost of this activity approximates $37.4 million; 
i.e., 1.7% of the industry's sales of $2.2 billion, or 12% of all 
the private R and D undertaken in Canada today. In terms of the 
amounts of their own funds which they devote to R & D, a number of 
the larger C.C.P.A. members are committed on a scale that consider- 
ably exceeds the 1.7% average*. 

Given the necessary conditions, R and D could contribute 
even more to the economic progress of the nation and the industry. 
With this end in mind,the C.C.P.A. presents this paper on behalf 
of its 44 member companies as a means of focusing attention on 
certain factors influencing the growth and effectiveness of the 
industry's R and D in Canada. 

For the convenience of the reader who may wish more or 
less detail the material in this paper is arranged so that it can 
be grouped into what can be described as a short and a long 
version. The short version consists of the summary of recommenda- 
tions and highlights - a condensation of essential information. 

For the reader requiring more detail there is a lengthy discussion, 


and the full text of recommendations and appendices. 


* Appendix 1 
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SUMMARY OF RECOMMENDATIONS 


Improve the industry's economic environment. 
Encourage the import of foreign technology to Canada. 
Encourage the export of Canada's technology. 


Incorporate IRDIA regulations in PAIT, regarding 

exploitation of R and D results in foreign markets; 
delete PAIT terms which allow assignment of results 
of unsuccessful projects to the Canadian Government. 


Initiation by the Science Secretariat of a joint 
government-industry study on stimulation of Canadian 
industrial research and development. It is suggested 
that grants for research should not be tied exclusively 
to increments in research carried out by companies. 


Award government-sponsored research contracts to 
industry. 


Improve technical information services. 


Establish new research institutes only after careful 
study. > 


Survey university graduations and industry's manpower 
requirements. 


Retain present legislation on patents and trade marks. 
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1. Economic Environment 

The primary justification for industrial research lies 
in the expectation of future profits. These in turn depend very 
largely upon the stability andhospitability of the economic environ- 
ment. While every industry is constantly exposed to the influence 
of this environment, the Canadian chemical industry is particularly 
affected by several conditions which call for effective action soon; 
e.g., availability of markets, size of competitive manufacturing 
units, combines legislation, tariffs, non-tariff trade barriers, 
dumping, taxation, patents, and the costs of capital, raw materials, 
and construction, as well as the cost of R & D itself. 
2. Import of Technology 

In common with most other countries, Canada is able to 
produce only a small proportion of all the technology essential to 
an industrial state that plans to be internationally competitive. 
Therefore the policy of the Canadian chemical industry is to import 
the best and latest technology, adapt it for domestic application, 
and use it as a basis for further advances. Such a policy obviously 
requires a strong technical staff capable of detecting and recogniz- 
ing relevant new developments, then adapting and applying them to 
Canadian needs. Because all of this is in the economic interests 
of the country, the government should actively encourage and support 
its industries in their efforts to locate the most advanced 
technology in the world, and to bring it to Canada as rapidly as 
possible through purchase, licence, or exchange. 
3. Export of Technology 

Although most of the Canadian chemical industry's 
R & D is applied domestically, additional benefits are often gained 


by exporting research results to larger market areas. Besides 
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exporting through sale or licence, the industry finds it parti- 
cularly useful to exchange the results of Canadian R and D for 
foreign technology that is suitable for commercialization in 
Canada. In view of these very considerable benefits, Canada 
should encourage its industries to sell,license, or trade its 
own technology abroad, whenever such procedures are clearly 

not opposed to the national interest. 

4. R_ and D Incentive Programs 

Support of industrial R and D is an accepted govern- 
ment responsibility today, and Canada has taken a number of 
preliminary steps in the right direction. The Industrial 
Research and Development Incentives Act (IRDIA) administered by 
the Department of Industry, and the Industrial Research Assist- 
ance Program (IRAP) administered by the National Research Council, 
have both contributed to their declared objectives by assisting 
many companies to raise the level of their R and D commitments. 
Hopefully the next step will comprise the provision of support 
for the more mature R and D organizations, taken in context with 
other government policies affecting costs, to provide them with 
a cost-opportunity base equivalent to that of their foreign 
competitors. 

The Department of Industryts Program for the Advance- 
ment of Industrial Technology (PAIT) has been useful to certain 
sectors of Canadian industry, and with modifications it could be 
made attractive to the chemical industry as well. Regarding the 
exploitation of R and D results in domestic and foreign markets, 
PAIT should be altered to incorporate the regulations of IRDIA, 
deleting any existing terms of PAIT which might then be contra- 
dictory. A further essential improvement would be the deletion 
of terms that allow the results of unsuccessful projects to be 


assigned to the Canadian government. 


Science Policy 


5. Future Stimulation of Industrial R and D 

Since a significant sector of the chemical industry 
has already achieved a mature level of R and D, it would be highly 
advantageous to the country's economy for the Science Secretariat 
to initiate a study by appropriate government and industry repre- 
sentatives to develop a formula for further stimulation of 
industrial research and development. The terms of reference of 
such a study would include the determination of (1) the most 
appropriate type of supports which Canadian industry needs to 
reach and maintain an appropriate level of R and D, and (2) a 
suitable formula to administer such support. The many varied 
aspects of incentive schemes and the complexity of government 
and industry interests make it beyond the scope of this brief to 
put forth more specific proposals. 


oR Government-sponsored Industrial Research Contracts 


In Canada, a large proportion of government-sponsored 
research has been carried out in university and government 
laboratories, with a great deal of valuable work being accomplish- 
ed in both these spheres. In attempting to attain some of the 
national objectives now being defined by the Science Council of 
Canada, the government should consider contracting out a larger 
part of its R and D to industrial organizations. Besides their 
competence to do an effective R and D job, these organizations 
have the major advantage of being in the most strategic position 
possible from which to recognize and exploit any commercial 
"fall-out" appearing from the research performed under contract. 
While maximizing the potential benefits of carrying out an 
R and D program in close proximity to a business operation, such 
contracts should also have a synergistic effect in reinforcing 


industry's own R and D commitments. 
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7. Research Institutes 

Canada has a variety of needs for research facilities 
among its industries: smaller companies may be unable to afford 
their own research laboratories; larger companies may require 
some specialized research for which they have inadequate staff 
or equipment; while companies with mature R and D organizations 
usually are capable of handling most of the research they require. 
Thus, there is a place for a variety of Canadian research organi- 
zations: the university industrial research institutes recently 
established by the Department of Industry; the independent research 
councils and foundations; and the mission-oriented research 
institutes such as the Pulp and Paper Research Institute of Canada. 
Since the long-established councils and foundations are not always 
used to their full capacity, and since the potential benefits of 
an institute appear to be greatest when it concentrates on a 
specific field with related industries participating closely and 
continuously, it would be desirable for Canada to seek a idiapaiaa med 
balance among the different types of research organizations and 
to support the establishment of new university institutes only 
after a need has been thoroughly demonstrated. 
8. Rand D Personnel 

For its present R and D operations, the Canadian 
chemical industry employs a variety of personnel ranging all the 
way from technicians to post-doctorates. Although the industry 
anticipates a growth in demand for R and D personnel in general, 
the present concerns are principally a major shortage of technol- 
ogists and bachelors, and a potential over-supply of doctorates 
and post-doctorates. Since various factors could alter this situation 
appreciably, and since a factual background is needed for attempt- 
ing to keep the supply and demand in reasonable balance, Canada 
should undertake a continuing comprehensive survey designed to 
forecast (1) the number of Sraduates of all academic levels and 


disciplines, and (2) the particular manpower requirements of the 


nation's employers, 
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9. Patents and Trade Marks 
The Canadian chemical industry favours the retention 
of present legislation as an essential means to encourage 


industrial R and D. 
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DISCUSS 10." 


For certain sectors of Canadian industry, the rapid 
growth of industrial R and D is no doubt essential to continued 
prosperity. The C.C.P.A. supports the Science Council's view 
that the pattern of industrial research in Canada will not be 
exactly the same as in other highly industrialized countries. In 
most of our industries we have a unique combination of widespread 
geographical dispersion, extensive foreign ownership and unusually 
easy access to new technology for import. Secondary industry has 
the additional problems of limited domestic markets and of many 
small companies". (Annual Report, June 1967, p. 16). 

In looking at these various problems and challenges, 
the present discussion examines the purpose of research and 
development in the Canadian chemical industry; the problems that 
need to be solved in order to increase the fruitfulness of this 
R and D effort; and the solutions which the industry is elite 
applying or anticipating with a view to maximizing the economic 
benefits to all of Canada. 

Purpose of R_ and D in the Canadian Chemical Industry 

Statistics compiled by the Dominion Bureau of Statistics 
have shown a significant growth in the amount of money devoted to 
research and development by the chemical industry in Canada. This 
is not surprising, for the chemical industry has been predominantly 
characterized by growth, and it uses R and D as a means of intro- 
ducing new technology to Canada, for the purpose of creating 
profitable new investment opportunities. In contrast to academic 
or institutional research which may be conducted for its own sake, 
industrial research must be carried out as a part of a companyts 
total operations. In other words, the primary purpose of the 


industry's R and D expenditure is profit, either short or long 


tern. 
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At the same time, the chemical industry is aware of the 
fact that spending more on research and development is not by 
itself a guarantee of improved profits. 

"Those who equate R and D expenditures with innovative 
accomplishment, are not looking at the innovative process the way 
businessmen must. For the main concern of businessmen is the 
total cost and the total profitability or loss of the entire 
venture", (Panel on Invention and Innovation, "Technological 
Innovation: Its Environment and Management", U.S. Department of 
Commerce, 1967, p- 11). 

The same report refers to "the indiscriminate use of 
statistical aggregates purporting to show the comparative inno- 
vative performance of various countries - in particular, statistics 
comparing R and D expenditures as a percentage of gross national 
product... We believe such data to be an inappropriate index of 
innovative performance...If R and D percentages of GNP were an 
appropriate measure of innovative performance...data compiled by 
OECD would imply that innovation is as significant a factor in 
the non-military, non-space sectors of the United Kingdom (1.4%) 
and Belgium (1.5%) as it is in the United States (1.5%). However, 
it is clear that these countries are not running a close race 
with respect to innovative successes and economic growth. Such 
R and D data are obviously misleading when they are relied upon 
as indexes of innovative capability or accomplishment." 

Although there is no measurable direct and necessary 
connection between R and D investment and either innovation or 
prosperity, the chemical industry has through long experience 
achieved an understanding of the importance of R and D to long 
term growth. Realizing that Canada cannot expect to produce more 
than a part of all the new technology developed in the world and 
needed in Canada, the chemical industry is selective in establish- 
ing objectives and priorities in spending significant amounts of 


its own money on R and D. 
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This is done primarily to effect improvements in 
existing products and processes; to develop new processes for 
existing products; and to develop new or modified products for 
new and existing markets. At the same time, Canadian R and D 
operations provide a vital means for recognizing and exploiting 
opportunities to import new foreign technology for which the 
market development has already been accomplished elsewhere. 
Entirely new chemical products are frequently developed by 
Canadian research, but commercial exploitation is often difficult 
because of the high cost of market development, the limited 
Canadian market, and the general impracticability of developing 
foreign markets. Hence R and D programs are carefully scrutinized 
for their promise of yielding an economic return on the investment. 

Of course, there are many other means for endeavouring 
to improve a company's profitability; in fact for a given set of 
circumstances, some may be better than R and D. Improved profit- 
ability can often be achieved by effecting improvements in areas 
such as organization, labour relations, cost control, procurement, 
quality control, inventory control, materials handling, financial 
management, plant engineering, product mix, distribution, pricing 
and selling. With limited resources, management's job is to 
decide on the best proportion of investment to make in these 
various fields. 

R and D is just one facet of management's total effort 
to bring about change, growth, productivity, efficiency, and profita- 
bility. Additional funds are invested in R and D when the industry's 
political and economic environments are reasonably stable and 
predictable, thus encouraging and rewarding the commitment of 


long-range expenditures of various types, including money for 


R and D. 
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As a means of introducing new technology, a company's 
own R and D effort might not always be the most effective instrument 
of progress in a given situation. The main sources of new technology, 
besides onets own R and D, are buying from chemical contractors; 
procuring a licence for a new process or product; and in the case 
of Canadian subsidiaries of foreign firms, exploiting the parent's 
technology in Canada. The choice between the various sources is 
determined by a company's needs and resources at the time. 

Briefly then, the purpose of R and D in the Canadian 
chemical industry is the introduction of new and profitable tech- 
nology with maximum rapidity and minimum cost. A company's own 
R and D effort is one of several available means for introducing 
new technology to the Canadian market with a view to improving 


profitability. 
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Problems 
R_and D Costs 

Successful R and D must be continuous, and this 
requires a large investment in buildings, equipment, and staff. 
Thus the cost of R and D is high, with the laboratory stage 
requiring but a fraction of the total effort involved in taking an 
idea from conception to market. It has been estimated that for 
every dollar spent on laboratory research, at least ten are needed 
to bring the project through the pilot plant stage, and perhaps 
a hundred more are needed to get it into commercial production. 
Not until this stage is reached do the initial research expendi- 
tures begin to return some earnings to the investor. Thus the 
high cost of R and D is a major problem facing every Canadian 
chemical producer. 

Limited Markets 

The limited Canadian market is another major problem 
closely related to the first. Since R and D costs are high, 
the manufacturer must be able to anticipate a market sufficiently 
large that the economic returns will cover expensive R and D 
commitments. For this reason, the minimum R and D program 
required to support a newly developed product in Canada is 
frequently prohibitive in cost. Normally, in the international 
chemical industry about three to five percent of sales is 
regarded as an appropriate R and D expense for a new product. 
The Canadian market is often of such a limited size that this 
expenditure would be entirely inadequate, yet a higher rate 
could not be supported. 
International Competition 

The chemical industry is highly competitive on an inter- 
national scale, and this has numerous ramifications for Canadian 
producers. Lacking the resources for producing more than a small 
part of all the new technology developed around the world, Canada 
must somehow find the means for taking full advantage of this new 


technology, regardless of where it is developed. To retain and 
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improve our position as a country and an industry selling in the 
markets of the world, we must as a matter of policy continue to 
import the best technology as rapidly as possible and at minimum 
cost. 

The situation in Canada where government research 
activities are largely divorced from industry should be compared 
with other major industrial countries where a large proportion of 
government-sponsored research is carried out by industry. In such 
countries, private industry involvement maximizes the opportunity 
for turning the results of government-oriented research to national 
commercial advantage, and helps the participating companies to 
maintain and enhance the quality of their own R and D operations. 
Conduct of research on the scene of business operations provides 
the likeliest environment for the recognition and exploitation of 
commercially valuable "fall-out", whether from basic or applied 
research. 

Canada's tax incentive programs designed to stimulate 
and assist industrial R and D have in many cases been effective 
in increasing the level of the industry's research activities. 

In this connection, it is important to note that two of the most 
important of the existing programs of support for industrial 
research, namely, IRDIA and IRAP, make their greatest contribution 
in stimulating industrial R and D when a company is increasing 
its R and D commitment rather rapidly, and a negligible contribu- 
tion when the company's expenditures have begun to flatten out. 

Furthermore, the Canadian chemical industry finds it 
virtually impossible to take advantage of PAIT, because of the 
restrictive terms which nullify its applicability to companies with 
international affiliations. Reference here is made to section 5(4) 
of the General Terms of the Shared Cost Development Assistance 
Agreement for PAIT. 

"The Company will not transfer technical data or inventions 
whether or not patented, methods and processes resulting 
from the project to any other Government or to any person, 
company, partnership or firm outside of Canada for the 


purposes of production, without the prior consent of the 
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Minister; and will place the same restriction on any transfer 
it may make to another Canadian company, firm, partnership 
or person." 

Another restrictive clause is 5(2)- 

"If the Company, in the opinion of the Minister, fails to so 
exploit the results of the project, the Company shall, if 
directed by the Minister, at no cost to Her Majesty, transfer 
and deliver to Her Majesty ownership and custody of the 
technical data, inventions whether or not patented, methods 
and processes, and the Minister may, at his discretion sell 
the same at a price considered reasonable by the Minister in 
which event Her Majesty will share the proceeds of such sale 
with the Company in the ratio of the respective shares of 
Her Majesty and the Company in the cost of the project as 
set out in Section 3 of the Agreement, but the amount paid 
to the Company from such proceeds shall not in any event 
exceed the sum expended by it towards the total cost of the 
project as set out in Section 3 of the Agreement." 

It would be neither practical nor desirable to assign to the govern- 
ment the research results of an unsuccessful project because: 
(1) it is difficult to disassociate such results from related tech- 
nology, (2) the research results may involve technology belonging 
to others thus the company is not free to assign it, (3) the project 
might be reactivated at a later date if conditions change. 
Modifications to the incentive programs are needed to in- 
crease their effectiveness and at the same time the international 
competitiveness of the industry. 

R_and D Personnel 

Since R and D represents only a fraction of a manufacturer's 
operations, the personnel requirements for research and development 
are numerically small in relation to the numbers needed in non- 
research activities. Nevertheless, the Canadian chemical industry 
often faces a shortage of technologists and bachelors, not only for 
its general operations but also for its R and D programs. At the 
same time, there are indications of a potential over-supply of 


doctorates and post-doctorates. 
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The advantages of maintaining a reasonable balance are 
obvious, and the lack of such a balance is a matter of concern to 
the Canadian chemical industry. In view of the continuing shortage 
at the lower levels and the trend to an over-supply at the higher 
levels, the questions naturally arise, is government support of 
university research sufficiently discriminating? Is this government 
support being wasted by the absence of concomitant measures for the 
development of sophisticated industries to utilize the more highly 
trained graduates? Over the last decade the rapid expansion of our 
universities has provided employment opportunities for our doctorates 
and post-doctorates. Now with these institutions turning out larger 
numbers of post-graduates and the growth rate of universities 
beginning to level off, there could be a surplus. It would be 
economically unfortunate for Canada if government commitments were 
to ehaieliemius imbalance, with support at the graduate levels contri- 
buting to a loss of Canadian scientists to the U.S.A. 

Legislation on Patents and Trade Marks 

Canada's existing patent laws afford deserved protection 
to the originator of products and processes, and thus constitute an 
incentive of vital importance not only to R and D itself, but also 
to the industrial investment which may be the result of commercially 
successful research. Recent attempts to modify the present legis- 
lation are viewed by the Canadian chemical industry as a potential 
threat to the present and future level of expenditure on research 
and development in this country, and in the chemical industry 


particularly. 
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REE Cr OSM OM SE UN IDEALTEESOON 1S 

Economic Environment 

The best stimulants for R and D in the Canadian chemical 
industry are to be found in those endeavours which will increasingly 
produce an economic environment which is hospitable to new invest- 
ment of every kind. Balanced economic growth resulting from the 
effective management of tariff, fiscal, monetary, competition and 
patent policies, will encourage the chemical industry to increase 
its investment in plants and equipment, and in research and develop- 


ment as well. 


Import Technology 


One of the best means for meeting the Reand D needs of 
Canadian chemical companies is to take advantage vi foreign technology. 
This can be acquired by outright purchase, licensing or sharing of 
the costs of joint programs with affiliated companies, in particular 
foreign parents. Such arrangements have been responsible for bring- 
ing to Canada a great deal of the world's best and latest technology, 
enabling this country to enjoy the results of R and D performed at 
very low cost to the Canadian manufacturer. 
Research Costs and Incentives 

The expansion of Canadian R and D will depend to a very 
considerable extent upon the prospects for a significant lowering of 
the costs of doing research and development in Canada. Government 
incentives can certainly make a partial contribution in this regard; 
in fact, the nature of the international competition facing the 
industry today means that such stimulation may well prove to be 
crucial. 

As the Science Council has pointed out, industrial R and 
D expenditures cannot be increased indefinitely and a number of the 
existing Canadian government incentive programs are tied to incre- 


ments in R and D, e.g., IRDIA and IRAP. When the level of R and D 
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reaches a plateau, the support tapers off and long-range planning 
is possible only for the level of research which industry can 
support without this incremental type of support. It is suggested 
that support not be tied exclusively to increments. 

Furthermore, PAIT, another of the government!s 
programs, has proved to be of limited value to the chemical 
companies of Canada, most of whom have extensive and valuable 
connections with foreign corporations, principally their parent 
organizations. The restrictions regarding exploitation in 
Canada and the assignment of unsuccessful results to the govern- 
ment, continue to prevent this program from making any kind of 
significant contribution to the advancement of industrial 
technology in the Canadian chemical industry. While admitting 
there may be considerations which make it difficult to alter the 
existing provisions,say, to incorporate the terms of IRDIA, the 
chemical industry is nevertheless of the opinion that the limita- 
tions inherent in the present terms of reference for PAIT, further 
emphasize the necessity for a new approach to the problem of 
government support for the company having a mature R and D organi- 
zation, and with international affiliations. 

How to modify the various R and D tax incentive 
programs to provide the required degree of stimulation and 
support to keep Canada internationally competitive is of vital 
concern. The complexity of the interests of both government and 
industry make this a difficult task. In the industrial sector 
these vary from one type of industry to another, and even within 
an industry itself. The number and variety of ideas put forth 
has forced this Association to the realization that it is beyond 
the scope of this paper to present more specific proposals. 

Thus, the recommendation that the Science Secretariat set up a 
joint government-industry study to determine the most appropriate 
type of support for Canadian industry and develop a suitable 


formula to administer such support. 
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Contracted Research 

To date, the Canadian government has committed itself, 
on only a limited scale, to a policy of building up industrial 
research establishments by contracting research to companies on 
projects of national interest. This policy has been a successful 
feature of the U.S. scientific scene, and it could well be just 
as effective here in Canada, 

There are several pressing problems facing the nation 
at present; e.g., pollution, transportation, housing, water 
resources, northern development, etc. The Science Council is 
currently undertaking to recommend the broad allocation of the 
country's limited manpower and money among the various competing 
needs, to ensure that appropriate organizational and institutional 
arrangements are available for the most effective use of our 
resources. It is timely, therefore, that in deciding upon a 
number of national objectives in such areas, the Science Council 
should also recommend to the government that an increasing 
number of projects of vital concern to the country, be assigned 
to industrial R and D organizations. 

Information Services 

To benefit from the developments in foreign technology 
as rapidly as possible, high priority should also be given to the 
expansion and improvement of the scientific literature services 
provided by N.R.C., particularly for the benefit of the chemical 
producer with a limited R and D establishment. Thought should 
be given to the following possibilities: (1) the operation of 
large information centres in all of the country's major cities; 
(2) the maintenance of complete patent files covering all the 
major industrial countries of the world; (3) the utilization of 
indexing and retrieval systems to make this information readily 
available; and (4) the expansion of translation services to 
facilitate the assimilation of the foreign literature. 

Research Institutes 

With respect to the problem of apportioning the proper 

support to the various kinds of research organizations in Canada, 


the chemical industry is inclined to suggest that a solution 
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be sought in the light ot several related considerations. 

Research councils, research foundations, and university 
research institutes can provide smaller industries with a means 
of conducting research economically, and larger industries with 
expertise and facilities in areas of investigation which do not 
warrant permanent private investment. In all cases, sufficient 
contact with industry is essential if the institutes are to be 
really effective. Standing advisory bodies of competent personnel 
could be used to achieve this contact. 

"Mission-oriented"' research institutes associated with 
universities are logical and desirable organizations to conduct 
research in fields of basic science requiring equipment too expen- 
sive for the normal university budget. The Pulp and Paper 
Research Institute is an excellent example. Extension of this 
concept to (e.g.) textiles, ceramics, plastics, metals, paints, 
rubber, printing, packaging, acoustics, electronics, may be 
desirable, but in each instance should be justified through 
industry, government, and university agreement on need. 

Other university-affiliated research institutes have 
more questionable claims to support. While the university staffs 
provide a valuable source of technical knowledge upon which 
industry can draw, possibly this source could be tapped without 
the establishment of institutes. With the possibility that the 
interests of some staff would be divided between institute and 
university, there could be a weakening of the latter, and for 
this reason, some universities are believed to be opposed to the 
research institute idea. 

University-affiliated research institutes which are not 
mission-oriented, will almost certainly solicit industrial 
research contracts and thus find themselves in competition with 
provincial research councils and foundations, while these latter 


are not being used to their full capacity. 


7536 


Special Committee 


With the foregoing points in mind, the C.C.P.A. would 
recommend that any proposed research institutes to be associated 
with a university, should be carefully considered on an individual 
basis. Before it is given government support, convincing evidence 
should be presented that it will fill a need not readily 


satisfied by any other route. 


Manpower 

In connection with the problem of balancing the supply 
and demand of personnel for the industry's R and D endeavours, 
the C.C.P.A. would strongly favour a continuing and comprehensive 
survey designed to keep a running count on the numbers of graduates 
forecast in various academic disciplines and at different levels, 
this to be compared with a complementary survey of employers, 
designed to forecast the manpower requirements for various 
occupations. Such a survey would provide a factual basis for 
making decisions having an influence on the type and number of 
graduates, and could conceivably lead to a more appropriate 
balance in the nation's commitment to its various types of R and 


D establishment. 


Canada's Chemical Industry and Its Benefits to the Canadian Econom 
(Extract from C.C.P.A. Position Paper on Taxation, 19th August 1968) 
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The Canadian chemical industry is highly productive in terms 
of its use of manpower, energy, and raw materials. 

The industry provides important employment opportunities for 
highly educated professional staffs and other trained 
workers. 

The industry is research-oriented. It accounts for 12% of 
all the private R & D carried on in Canada today. 

The industry is strategic in nature, a fact which the major 
powers have recognized since the turn of the century. The 
United States, Germany, England, and France each took 
positive steps to ensure the industry's viability as a 
strategic consideration in the event of national emergency. 
Since World War II, the U.S.S.R.. Japan, and Italy have 
adopted similar measures. Canada found itself sadly lacking 
in this respect in both world wars when new chemical processes 
and products had to be introduced by means of crash programs. 
While the historical strategic aspect of defence is still 
important, there are other strategic considerations which 
also require the development of a self-reliant chemical 
industry. This industry plays a vital role in the health of 
the nation's citizens, in growing and processing food, in 
extracting resources, and in controlling environmental 
quality. It also has a strategic value in contributing to 
the strength of secondary industry. 

The industry contributes to the productivity of other 
industries; e.g., agriculture, the extractive industries, and 
the primary and secondary manufacturers. As a vigorous 
domestic industry, it spends a great deal of its time and 
effort evolving processes and products tailor-made to fit 
Canadian customers! use. These uses may be different from 
those of consuming industries elsewhere, either because of 
climate, raw materials, or the applications and techniques 


employed. Should Canada permit the chemical industry to 
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fall short of its potential through lack of encouragement, 
or through policies which actively discourage it, all 
Canadian industry would have to rely more and more on 
imported chemicals, which would be a retrogressive step. 

In the long run, the industries using chemicals would then 
be required to adapt their methods and precedure to those 
developed for industries in the exporting country. This 
would put the Canadian manufacturer at a distinct disadvantage 
in having to adapt to the technology of others rather than 
procuring what suits his own needs best. This also might 
penalize the Canadian using industry with respect to the cost 
paid for late entry into the market place. 

The presence of an active, scientifically advanced chemical 
industry brings to the country other advanced sciences 
which help to improve the productivity of other industries. 
For example, the chemical industry is responsible for the 
build-up of a large fund of knowledge in high-pressure 
techniques, which have application in many other industries. 
Compared to most other industries, the chemical industry is 
capital intensive. A high proportion of the capital is in 
process equipment which is highly sophisticated, and which 
undergoes continual modification through the development of 
new techniques. This continuous high demand for capital 
stimulates design engineering and equipment manufacturing, 
as well as the more advanced segments of the construction 


trade. 
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C.C.P.A. Viewpoint on Science Council Objectives 


The Canadian Chemical Producers! Association commends 
The Science Council of Canada for its endeavours in performing 
the "Duties" assigned in The Science Council of Canada Act, 
Section II, especially its duty to "assess in a comprehensive 
manner Canada's scientific and technological resources, require- 
ments and potentialities and to make recommendations thereon...." 

The C.C.P.A. welcomes the continuing efforts of the 
Council to fulfil the purposes described in its annual report of 
June 1967: "to ensure that Canada has a strong and competent, 
alert and growing scientific community and to advise the 
Government on how best to use science in the solution of the 
economic and social problems of Canada....to identify and define 
major problems, to recommend the broad allocation of manpower and money 
among competing needs and to ensure that appropriate organizational 
and institutional arrangements are made for the most effective 
use of these resources". (p.1) 

In particular, the C.C.P.A. shares the opinion of the 
Council that "Canada's needs in research and development differ 
substantially from those of most countries (p.14)....0Our 
resources of money and manpower are limited; therefore we must 
apportion them wisely, concentrating them in areas that are 
important to the nation, socially, economically, or scientifically. 
We must also raise our commitments to research and development 
to a level commensurate with our needs.... We should realize that 
the allocation of resources that is best for Canada may be 
substantially divergent from the patterns that are evolving in 


other countries. The right prescription for Canada cannot be 
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determined by any simple formula or transposition to Canada of 
someone else's solution. Careful consideration will be needed 

of the different elements of our Canadian social and economic 
fabric that interact with science and technology before an 
appropriate pattern and scale of support can be developed".(p.15). 

The C.C.P.A. supports the Council in emphasizing that 
"the pattern of industrial research in Canada will not be 
exactly the same as in other highly industrialized countries. 

In most of our industries we have a unique combination of wide- 
spread geographical dispersion, extensive foreign ownership and 
unusually easy access to new technology for import. Secondary 
industry has the additional problems of limited domestic markets 
and of many small companies" (p.16). 

The Association also supports the Council's view "that 
several major programs aimed at the application of science and 
technology to pressing social and economic problems will have to 
be initiated or expanded" and it welcomes the suggestion that ; 
"much of the actual work on these programs may well be done in 
industry" (p.17). 

The Council is to be specially commended for the warn- 
ing issued in its first annual report: "research expenditures 
tend to be characterized by a period of rapid increase followed 
by a period of slowed growth if not actual levelling off.... 
this rapid rate of expansion cannot continue forever. When the 
time comes it should be slowed rationally and with forethought "(p.19). 

A further warning appeared in the first and second 
annual reports, and with this the C.C.P.A. is again in precise 
agreement: "we must be sure that enough of our research and 
development effort is successfully directed toward profitable 
projects to ensure the continuity of the production which 
supports all our research.... if our industry becomes unprofitable 
there will be no money for any kind of research" (June 1967, p.493 


June 1968, p.10). 
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Economic Environment 
Extract from C.C.P.A. Position Paper on Taxation, 19th August 1968 
The Canadian Chemical Producers! Association believes 
that, given the proper environment, it should be possible for the 
Canadian chemical industry to grow at a rate matching the high 
world growth rate of the industry and so reverse the present 
worsening adverse balance of trade on chemicals. Deficit on 
chemical trade, excluding fertilizers, increased from $182 
million in 1962 to $315 million in 1967 (D.B.S. 65-002, 65-005). 
The Department of Industry has been conducting a compre- 
hensive, in-depth study of the Canadian chemical industry. This 
study by the Department of Industry is being done with the coopera- 
tion of the C.C.P.A. In light of the data available, the C.C.P.A. 
considers that there are three general interrelated factors which 
inhibit the attainment of growth and a favourable balance of 
trade: 
(1) The conditions governing the movement of chemicals 
across international borders; e.g. tariffs, non-tariff 
barriers and anti-dumping regulations. 
(2) Those factors determining scale of optimum operation. 
Here access to markets sufficient in size and concen- 
tration to justify large scale units are affected by 
both Canadian and foreign combines legislation as well 
as by the level of research and development which can 
lead to specialization so that longer production runs 
may reduce costs. 
(3) The conditions governing competitive costs at equal 
scale are influenced by such factors as the cost of raw 


materials, the cost of construction, the cost of capital, 
and the level of taxes. 
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APPENDIX 4 
Description of The Canadian Chemical Producers! Association 


The Canadian Chemical Producers! Association was 
founded in April 1962. It has a membership of 44 companies, 
comprising Canadats major chemical producers. The organization 
represents the vast majority of Canada's basic chemical 
manufacturers, whose plants are located from coast to coast in 
an exceptionally wide variety of locations. To be eligible for 
membership, a company must be currently engaged in the operation 
of a chemical manufacturing plant within Canada and in selling 
to othersin the open market a substantial portion of the 
products of such plant. 

The following are the members of the Association: 


Allied Chemical Canada Limited 

Aluminum Company of Canada Limited 

ADM Chemicals, Division of Valvoline Oil Company of Canada,Limited 
Armour Industrial Chemicals Limited 
Atlas Chemical Industries Canada Limited 
Bate Chemical Corporation Limited > 
H.L. Blachford Limited 

Borden Chemical Company (Canada) Limited 
Brockville Chemical Industries Limited 
Canadian Hoechst Limited 

Canadian Industries Limited 

Canadian Titanium Pigments Limited 
Chemcell Limited 

Clough Chemical Company Limited 

Cyanamid of Canada Limited 

Dominion Colour Corporation Limited 
Domtar Chemicals Limited 

Dow Chemical of Canada Limited 

Du Pont of Canada Limited 

Electric Reduction Company of Canada, Limited 
Emery Industries (Canada) Limited 

Ethyl Corporation of Canada Limited 

Gulf Oil Canada Limited 

Harchem Limited 

Hercules Canada Limited 

Hooker Chemicals Limited 

Howards & Sons (Canada) Limited 

Imperial Oil Limited 

Lignosol Chemicals Limited 

M&T Products of Canada Limited 
Mallinckrodt Chemical Works Limited 
Monsanto Canada Limited 

National Silicates Limited 

Nopco Chemical Canada Limited 

Polymer Corporation Limited 

Shawinigan Chemicals Limited 

Shell Canada Limited 

Standard Chemical Limited 

Texaco Canada Limited 

Tioxide of Canada Limited 

Union Carbide Canada Limited 

UNIROYAL Limited 

VirChem of Canada Limited 

Witco Chemical Company, Canada, Limited 
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The Association has the following aims and objectives: 


(a) to promote the interests and development of 
chemical producers in Canada. 


(b) to provide a forum for the exchange of views and 
recommendations on any problems and needs of 
large and small chemical producers in Canada. 

(c) to promote and maintain good relations between 
members of the Association and government authorities, 
other segments of the economy, and the public. 

The Canadian chemical industry is one of Canada's key 
industries with assets of $24 billion, an annual gross value of 
shipments of $24 billion and exports of $400 million. It pays 
$500 million in salaries and wages each year to some 74,000 


employees, a high percentage of whom are technically and professionally 


trained. 
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COMMENTS TO THE SENATE SPECIAL COMMITTEE ON SCIENCE POLICY 


INTRODUCTION ~ Our Association 

The Machinery and Equipment Manufacturers’ Association of 
Canada wishes to express its appreciation for the opportunity to 
submit comments on Science Policy as it affects our industry. 
Our members include most of the companies in Canada whose principal 
business is the manufacture of industrial machinery, but exclusive 
of agricultural, automotive, aircraft and office machinery. Our 
sales exceed $300,000,000 of which 5% is for export markets. Our 

( 

16,000 employees include a high proportion of technically trained 
people, engineers, designers, draughtsmen, patternmakers, machinists 
and other skilled trades. ; 

As industrial manufacturers our member companies are very much 
alive to the fact that their dependence upon constantly improving 
technology is one of the essentials to competitive survival. They 
are equally conscious of the extent of the research needed and the 
wide range of specialists required to cope with the demands of 
modern technology, and of the fact that few individual companies 
or organizations can handle these demands without external help. 

Most companies have a Research and/or Development program as 
Part of their product development and improvement plans, but these 
are necessarily limited in scope by the size of budget available. 
The Canadian Government recognizes the need to assist industry in 
this area, and our members make use of its assistance and incentives 


programs when they offer advantages. 
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(a) 


(b) 


The Industrial Research & Development Incentives Act (IRDTA) 


Basically IRDIA provides grants amounting to 25% of all capital 
expenditures made in Canada in the year on R & D facilities, 
and 25% of the amount by which eligible current expenditures 
made in Canada in the year for R & D exceed the average of 


eligible current expenditures in the preceding five years. 


While this is essentially a generous form of assistance, users or 


potential users report the following drawbacks: 
(i) a firm may fail to qualify for aid at the very time 
its need is greatest, i.e, when suffering a 
downturn in business, with consequent inability to 
increase its R & D expenditures over those of 
previous years; 
(ii) the time lag between application for, and receipt 
of, assistance, along with the preparation of lengthy 
and detailed reports in support of the application; 
(iii) some of the information required by the administrators 
of the program can be of a type which private 
companies are reluctant to give -~ information which 


may constitute in effect, trade secrets. 


National Research Council 

The type of direct aid which may be available from the National 
Research Council is a highly worthwhile form of assistance, 
particularly to the small manufacturer, In one specific case, 
a manufacturer approached N.R.GC. for engineering and technical 
advice on some problems relating to a proposed plant expansion. 
N.R.C. sent a professional engineer to the plant and gave 
detailed advice, with excellent results. While it is evident 
that this type of aid has a limited field of application, its 
direct, informal, unbureaucratic approach produced a truly 
appreciative response from the manufacturer and extension of 


this type of service could be beneficial. 
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Basic vs Applied Research 


Without engaging in discussion on the relative importance of 
basic research and applied research, it would benefit the 
machinery manufacturing industry if it had access to a greater 
degree of applied research. An expanded program of direct aid to 
industry by an agency such as N.R.C. would be well received and 


would undoubtedly produce effective results, 


Accessibility of Information 


It is evident that a wealth of scientific information is being 
generated each year by a wide range of scientific and technical 
bodies. It is likely that a high proportion of this information 
does not reach the machinery manufacturers at all, and certainly 
not in a form which can be understood and used by them. There may 
be a very considerable gap between the two groups -- the scientists, 
and industry, -- and it would clearly be to the advantage of both 
if communications between them were better. This would appear to 
be an area in which government might take the initiative in 
coordinating and collating scientific and research information on 
the one hand, and ensuring its useful distribution to potential areas 
of application in machinery manufacturing and other industries. By 
the same token, industry might use this channel to acquaint the 


scientist more thoroughly with its needs and priorities, 


Importance of Timing 


Certain industries such as machinery manufacturing, do not have the 
continuous flow characteristic of consumer goods products, and most 
machines destined for industrial application, have a working life 

of from 10 to 40 years. With such a long working life it is 
therefore important that each new machine incorporates the latest 
performance and capacity improvements resulting from innovation 

and discovery. If companies are unable to carry out the deve lopment 
and research programs necessary to convert their ingenuity into 
practical application because of lack of their own funds or because 
their present program is below their five year average, technological 


improvement may be delayed for a number of years, 
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Such delays may not only work to the disadvantage of 
productivity gains in the domestic market but may result in 
missed opportunities to take a good position in the export 
market in the early stages while the information is new and 


generally not available to others. 


63 Conclusion 
Our Association appreciates the interest the government 
has been showing in development and administration of plans 
designed to encourage research and development by industry. 
While we recognize that certain basic qualifications are 
required for administration purposes, we recommend that many 
research and development projects should be considered on their 
own merits and assistance made available without reference to 


five year averages or other restricting conditions. 


Respectfully submitted, 


MACHINERY & EQUIPMENT MANUFACTURERS’ ASSOCIATION 
OF CANADA 


26 March, 1969 
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BRIEF TO THE 
SPECIAL SENATE COMMITTEE ON SCIENCE POLICY 


PRESENTED BY THE 
CANADIAN PULP AND PAPER ASSOCIATION 


AND THE 
PULP AND PAPER RESEARCH INSTITUTE OF CANADA 


Scientific activities help to shape every aspect of Canadian 
life. They affect not only our standard of living, but our attitudes 
and behaviour; not only our economic growth and development but our 
stature as a nation, measured in terms of its contribution to the 


enrichment of man's knowledge. 


It is with a particular aspect of these scientific 
activities that this brief to the Special Senate Committee on Science 
Policy is chiefly concerned, namely, research which has relevance for 
te Canadian pulp and paper industry. But because the science policy 
of the federal government is formed and implemented by so many Departments 
and agencies, and serves such a variety of purposes, the brief attempts 
primarily to set forth a framework within which government and industry 


could work most effectively. 


The brief is submitted to the Committee by the Canadian Pulp and 
Paper Association and the Pulp and Paper Research Institute of Canada, on 
behalf of their member companies. These two organizations, their history, 
and their role in the technological development of the pulp and paper 
industry, are described in Appendix A. In Appendix B, for the information 
of the Committee, is a summary of the rather considerable contribution 
which research in Canada already has made to pulpand paper manufacturing 
technology and forest management. The benefits of this research have 
appeared in a more complete and more efficient use of Canada's forest 
resource; in the continuing growth of an industry which is of fundamental 
importance to the Canadian economy; and in a greater variety of cellulose 


products useful to man. 


Such benefits will continue to flow from the research 
expenditures of the pulp and paper industry, which now amount to some 
$30 million annually in Canada. But they can be multiplied and enlarged, 
we suggest, if the research activities of the federal government and the 


industry can be more effectively meshed. 
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There is an urgency to this problem. It arises from the fact 
that pulp and paper is a world industry characterized by vigorous 
competition amongst the various producing regions. The total demand for 
its products is increasing rapidly, and probably will double during the 
next 15 years. But the extent to which Canada will share in this increase 
will depend not merely on the magnitude of our forest resource, but on 
the cost of exploiting it. And this, as is set forth as greater length in 
Appendix C, will depend to a considerable degree on the effectiveness 


of our efforts in research, relative to those elsewhere in the world. 


The chief points which we wish, in this brief, to place before 
the Committee, are these: 

Le We consider that there is an urgent need for greater consultation 
and coordination between government and private industry concerning the 
research requirements of industry, the priorities to be given specific 
research projects, and the appropriate agencies to be used in carrying out 
those projects. > 

ee We suggest, further, that federal government research activities, 
and indeed research philosophy, receive the most careful study with a view 
to determining whether they reflect an adequate concern with the potential 
economic benefits of research to the Canadian economy. 

3. We suggest that the federal government seriously consider 
having a greater portion of its research carried out in the laboratories 
of industry. This pertains especially to applied research and development 
work which, as a general rule, is best performed nearest the point of 
application. 

4, Finally, we suggest that existing federal government programs 
for the encouragement of industrial research in Canada be strengthened, in 
part, to broeden their scope and increase their usefulness, and in part, to 


alter their direction so as to reward successful research. 


These recommendations would help, we suggest, to steer federal 
goverrment research on a course somewhat different from that on which it has 
been embarked. They would involve no drastic reshaping of current programs, 
and no sudden and sizable increase in government expenditures. Rather, they 
would require a change in attitude and thus in emphasis, a deeper concern with 
the economic returns to be gained from research, and a greater 


reluctance to build up the federal research establishment 
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if adequate facilities exist already in other areas of the economy or if 
it seems that they might better be established outside the federal 


government. 


The first of these recommendations concerns the need for greater 
consultation and coordination on research matters, amongst government, 
private industry, and the universities. Such a need seems almost self- 
evident and yet, surprisingly, it has not been recognized to the extent 


that an adequate and continuing rapport has been established. 


We therefore suggest that some formal agency be organized to 
correct this deficiency. It should comprise senior representatives of 
government, both federal and, where appropriate, provincial; of the 
industry; and of the universities. Its task would be to coordinate and 
rationalize those scientific activities which have broad relevance for 
the pulp and paper industry as a whole, or for large portions thereof. 
Its goal would be the optimum utilization of our human and capital 


resources. 


We recognize that there are difficulties inherent in this 
course. They arise in part from the multitude of interests that must be 
considered and reconciled. Within the federal government, not only is 
the Department of Forestry carrying out research in many fields of 
interest to pulp and paper, but some divisions of the Nationel Research 
Council also have projects relevant to the industry. Again, several of 
the provincial governments, and a number of the universities in Canada, 
pursue research in matters pertaining to pulp and paper. Finally, there 
is the work of the Pulp and Paper Research Institute of Canada, and of 


the individual pulp and paper companies. 


Considerable benefits surely would flow from a closer 
coordination of these efforts. In this regard, moreover, the experience 
of the pulp and paper industry itself is perhaps instructive. Its own 
research effort is coordinated and integrated to a degree unusual amongst 
industries in Canada. Thus, the objectives of the Pulp and Paper Research 
Institute, which is a partnership of the federal government, the pulp and 
paper industry, and McGill University, are to supply the industry with 


fundamental knowledge concerning pulp and paper and the raw materials used, 
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and also to initiate new processes or improve existing ones. When, as a 
result of its research, a process or piece of equipment is conceived 

which may be of use to the industry, the Institute has a responsibility to 
bring it to the stage where it can be licensed either to the member 
companies or to equipment manufacturers for further development and 
commercialization. The companies individually have generally conducted 
research in areas which are highly competitive, such as product development, 
and in problems peculiar to their own operations. However imperfect or 
incomplete the results of this coordinated approach may seem thus far to 
have been, it does at least represent an attempt to organize research 


activities on a rational basis. 


Our second and our third recommendations concern the role of 
the federal government in research. We do not suggest that the present 
level of expenditure on research by the federal government is either 
excesSive or inadequate. Rather, we consider that substantial benefits 


would result from a change in its direction. > 


Government should undertake studies which companies, acting 
either collectively or individually, cannot pursue; studies such as forest 
entomology, pathology, and genetics, subjects in which, incidentally, 
provincial governments also have a responsibility. Most of the applied 
research and development work, in which there is an urgent need for 


greater emphasis, should be assigned to industry. 


Of Canada's total research and development expenditures, a much 
smaller portion pertains to development than in most of the leading 
industrial nations. And this certainly contributes to the fact that, of 
the patents awarded in Canada in recent years, only some 5 per cent have 
been issued to residents.* 

Basic research is, of course, vital to progress in every field. 
Moreover, Canada's peculiar circumstances, combining a small population with 
vast distances and a harsh climate creates a need for many basic studies 


*"Canada - An Appraisal of Its Needs and Resources", University of Toronto 
Press, 1965 
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not carried on elsewhere. Nevertheless, a proper balance must be struck. We 
suggest that basic research is receiving a disproportionate share of the 
resources available, and that the potential contribution of research to the 


growth of the Canadian economy is not being realized. 


Comparing scientific activities in Canada and the United States, 
for example, it seems clear that the widest gap lies with the financing of 
new developments. This, rather than fundamental studies, is the really 
expensive phase of industrial innovation. Yet its importance can scarcely 
be over-emphasized; for research benefits the economy only when it is 


carried forward to the stage of successful development. 


We hope that in any new science policy which the government 
might develop, applied research and development would receive a priority 
higher than it now enjoys. We hope, too, that in giving greater 
importance to these activities, the government would assign a largver 
portion of its research work to the laboratories of private industry, by 
way of grants or contracts. Here again, the experience of the United 
States, where applied industrial research exerts such tremendous thrust 


to economic growth, is interesting. 


In the U.S., the research activities of government are half as 
large, proportionately, as those of industry. In Canada, they are twice 


as large. 


We do not suggest that Canada necessarily should emulate this 
research pattern of the United States. Our nation has developed under a 
different blend of economic and social conditions and needs, and 
government, for a variety of reasons, has always had a larger place in 


our lives. 


We do suggest that it would be reasonable to expect a somewhat 
better balance in the distribution of federal government research 
activities. This is particularly true of applied research and development 
work in the industrial field. We submit that in general, this work is most 
effective when performed close to the point of application, where there is 
a better appreciation and a wider knowledge both of the goals to be 


established and of the problems to be overcome. 
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An additional comment on the relationship of scientific 


activities to the economy is, perhaps, in order, 


We recognize, of course, that there are a number of purposes 
served by science and a number of possible goals for national scientific 
efforts. We believe, however, that emphasis should be given to economic 
goals in formulating policies affecting science. Growth of the economy 
has been and will continue to be of great concern in Canada. Science 
policies should assure that our scientific efforts make their maximum 


contribution in support of this growth. 


The extended application of science and technology has been the 
principal factor in raising economic productivity during the past 200 years - 
the modern economic, era, It has not so far been possible to measure accu- 
rately the direct impact of science and the increase of knowledge on 
economic growth, However, it was estimated in a recent Economic Council 
of Canada study that 64 per cent of the increase in productivity in 
Canada from 1955 to 1962 was accounted for by the advance of knowledge 
and its application, Estimates made for other countries are of the same 
order of magnitude, Scientific research is one of the main contributors 


to this increase of knowledge. 


Canada has obtained from other countries much of the scientific 
and technological knowledge applied here. It will continue to do so. 
Nevertheless, scientific work carried out in Canada has been essential 
to the development of the economy. Many of our resources, agricultural, 
mineral and forest, owe a large part of their development to the application 
of science in discovering new uses for them and new methods of using them. 
The modern pulp and paper industry is a direct result of the application 


of science to the fields of resources and industry, 


Canada's scientific effort has been growing rapidly in recent 
years and we believe that further growth at a rate somewhat faster than 
the economy in general is justified and will pay economic dividends, But 
it is imperative to assure that Canada's science resources are applied so 
as to provide the greatest economic and social benefits, We are a shall 
country economically and cannot devote resources right across the scientific 
Spectrum. We are better off to develop a few well selected fields of 


science properly than to have mediocre performance in all, 
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We are aware that the Science Council of Canada recently 
suggested several broad areas which, it felt, should have priority in 
research. But we suggest that these should be examined very carefully 
indeed before the government commits itself to them. For surely the most 
advantageous deployment of science in support of economic development is with 
activities in which we have a natural advantage such as the resource 
industries, and in particular, pulp and paper. By reinforcing these 
advantages, the impact of new scientific discoveries will be returned 


quickly and in significant magnitude. 


As the Economic Council of Canada said, in its 5th Annual Review, 
asking itself what should be Canada's response to fast growing world 
demand for high-technology products, "it should be, on the one hand, to 
support, in part by appropriate strengthening of technology, the great 
resource industries in which Canada already possesses substantial 


comparative advantages..." 


Our fourth recommendation concerns the existing federal government 
programs for the encouragement of industrial research in Canada. The 
government, after it decides upon a science policy, may wish to reshape 
these programs extensively, altering some that are old and adding others. 

In the meantime, we suggest that as a stopgap, the existing programs 
should be strengthened, to broaden and increase their usefulness and to 
promote successful research. Here we reiterate certain of the 
recommendations made by the Canadian Pulp and Paper Association during 


1968 in a submission to the Science Secretariat. These are as follows: 


a) The Industrial Research and Assistance Program 


The Industrial Research and Assistance Program (IRAP) has proven 
to be an excellent incentive to many Canadian companies to increase their 
research effort. Nevertheless, its requirement that additional staff be 
engaged is an undesirable limitation. In some instances, for example, 

a project might usefully be instituted under IRAP by utilizing existing 
staff. It is therefore recommended that this program be continued but with 


no increase in staff being required in order to participate. 
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b) Industrial Research and Development Incentives Act 


Under the Industrial Research and Development Incentives Act, 
(IRDIA), all capital research expenditures are eligible for a tax-free 
grant of 25 per cent. IRDIA thus has provided industry with a clear 
policy on which capital research expenditures may be planned most 
economically and effectively, and will undoubtedly help to produce an 


orderly growth of industrial research facilities in Canada. 


As for operating research and development expenditures, a similar 
tax-free grant of 25 per cent has been made available. It applies, however, 
only to the increase in expenditures over a base comprising an average of 
the expenditures incurred during the previous five-year period. This 
restriction means that it becomes difficult to share in the benefits of the 
program during periods of recession, when funds are not as readily 
available to increase research expenditures. It also means that the 
program tends to ignore an important problem, namely, that of preserving the 
existing level of research. With some companies, this level may already 


be relatively high. 


It is therefore recommended that all capital and operating 
research and development expenditures, as defined under IRDIA, automatically 
be eligible for a tax-free grant of 25 per cent with no deductable base 


period. 


c) Program for Advancement of Industrial Technology (PAIT) 


The purpose of the Program for the Advancement of Industrial 
Technology (PAIT) is to assist in the development of new industrial 
processes in Canada. It provides that any technology developed under PAIT 
should be applied in Canada. However, if a process has been applied 
successfully in Canada, and is applicable elsewhere, it appears logical to 
permit its use in other countries under licence. The pulp and panrer 
industry has followed this procedure in the past, with the result that some 
Canadian inventions are used all over the world, and, conversely, the 
industry in Canada has benefited from developments elsewhere. Technology 
can be, indeed, a substantial and profitable export for a nation, and is 


recognized as such by a number of the leading industrial countries. 
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For competitive commercial reasons, it is usually desirable to 
patent a novel process or apparatus, if only to establish security of 
ownership. If patents are not applied for and obtained in other countries, 
then the invention becomes public property in those countries. If the 
process is patented outside of Canada where it may also be used profitably, 
a compulsory licence may have to be issued in due course. It is therefore 
recommended that the restriction which prohibits exportation of technology 
developed under PAIT (clause "5(4)") be revised to allow Canadian companies 


to export the technology to foreign countries. 
@) Government Contract Research 


We recommend that the government support and coordinate research 
programs on scientific problems of national interest, the research to be 
carried out under contract by university and industrial laboratories in 
cooperation with corresponding specialists in the National Research 


Council, or one of the other government laboratories. 


e). National Benefits 


We recommend that, as a matter of broad policy, the support 
of industrial research by the federal government should be considered 
not as a cost but as an investment from which a worthwhile national 


return can be expected. 


We are grateful for this opportunity of presenting our views 
to the Special Senate Committee on Science Policy. We are hopeful that they 
will assist the Committee in the important task which it has undertaken. 
And we trust that, in the end, its studies will suggest a science policy 


for Canada which is at once practical, imaginative, and adventuresome. 
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Appendix A 


Le Canadian Pulp and Paper Association 


The Canadian Pulp and Paper Association was established same 
56 years ago to promote the interests and development of the Canadian pulp 
and paper industry. Its member companies, today numbering 55, account for 


more than 98 per cent of the pulp and paper manufactured in Canada. 


CPPA has always pursued a strong technical and scientific policy, 
which has helped to improve the technical competency of its member 
companies and thus to strengthen Canada's position as a leading world 
producer of pulp and paper products. Its activities in this field are 
carried on, for the most part, through two professional societies which 
are a part of the Association. These are: 

a) The Technical Section 

The Technical Section of the Canadian Pulp and Paper Association 
was established in 1915, to stimulate interest in the science and 
technology of pulp and paper in Canada; to provide a means for the 
interchange of information and ideas; and to encourage original 


investigations. 


The membership of the Section approximates 4,000 and is draw 
from all levels of management in the pulp and paper industry, and in 
related industries and engineering firms. The pulp and paper industry 
has been characterized by an unusually free exchange of technical information. 
Thus meetings of the Technical Section have become important international 
forums for discussion of new developments. Through them, moreover, because 
some 20 per cent of the members are from foreign countries, the Canadian 
industry obtains access to important information developed elsewhere in the 
world. 

b) The Woodlands Section 

The Woodlands Section of the Canadian Pulp and Paper Association 
was established in 1917, to provide a medium for the exchange of 
scientific and technical information on the growing and harvesting of the 
pulp and paper industry's wood requirements. Its members, numbering 
approximately 1,600, include professional and technical personnel employed 


by the pulp and paper industry, other forest-based industries, government 
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resource departments, universities, and manufacturers and suppliers. 


Members from outside the industry who endorse and support the 
objects of the Section make a substantial contribution to the collection, 
compilation and analysis of data and in the implementation of cooperative 
action. Thus, the prime object of the Section, to foster the development 
of the best methods of managing and operating the woodlands of the CPPA 
member companies, is attained through cooperative action amongst members, 


governments and the general public. 


2. Pulp and Paper Research Institute of Canada 


The Pulp and Paper Research Institute of Canada is a partnership 
of the government of Canada, McGill University, and the Canadian pulp and 
paper industry. Its history may be traced to the establishment in 1913 of 
a Montreal Branch of the Federal Forest Products Laboratory at McGill 
University. In 1927, the industry's central research activities were 
established with those of the Forest Products Laboratory and with McGill 
University's graduate training and research program in wood chemistry. 

In 1950, the Institute was incorporated as a non-profit research and 
educational corporation, with a full-time President and a Board of Directors 


appointed by the three partners. 


The objectives of this cooperative enterprise have been, to 
engage in research of importance to the industry as a whole, and to train 
scientists for the industry, government, and universities. It has grown 
into an organization with a staff of nearly 200, with 40 postgraduate 
students, and with a program directed to every phase of the pulp and paper 


industry's operations. 


Each of the three partners plays a different role. The 
government provides a $5-1/4 million laboratory facility in Pointe Claire, 
Quebec. McGill participates through a postgraduate training program, 
which is carried out primarily on its campus. Those McCill students who 
select thesis topics of interest to the industry do their research under 


the direction of Institute staff holding concurrent honorary posts at McGill. 


The role of the industry, as exercised through the Canadian Pulp 
and Paper Association, is a major one. The Institute's activities are 


entirely financed by the industry, and the budget is subject to review and 
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approval both by the Institute Board of Directors and by the Executive Board, 
Canadian Pulp and Paper Association, The budget needs are then met by a 
combination of grants from CPPA, and direct assessments on those pulp and 
paper companies which are Maintaining Members of the Institute, The contri- 
bution that each supporting company makes to the Institute is, in effect, a 
supplement to its own research and development program. 

The Institute program is concerned primarily with studies 
having a broad impact. These may be fundamental in nature, or they may be 
applied investigations which are of such magnitude or general interest 
that no single company could well justify undertaking them alone, The 
program is dynamic, and its emphasis has changed over the years to meet 
the needs of the industry. Its overall scope continues to be broad, and 
includes projects ranging from the growth and harvesting of trees through 
their conversion into chips and mechanical and chemical pulps, to the 
bleaching of pulps and the production of paper. 

A further function of the Institute is to provide a broad 
range of technical information services to the industry as well as to its 
own staff, A specialized library which it maintains for this purpose is 
generally regarded as the most comprehensive in Canada on the subject of 
pulp and paper technology. 

The Institute has been a successful experiment in cooperative 
enterprise, It was one of the first institutions in the world in which 
industrial research and the training of graduate students along lines of 
specific interest to industry were carried forward under the joint sponsor- 
ship of a national government, a world-renowned university, and a major 
industry, The Institute's pattern of organization has become a prototype 
for institutions of similar sort, not only for the pulp and paper industry, 


but for other industries in various parts of the world. 


SOURCE OF 
SUGGESTIONS 
MEMBER COMPANIES, 
INSTITUTE STAFF. 
C.P.P.A, TECHNICAL 


AND 
WOODLANDS SECTION 
COMMITTEES . 
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PROGRAM SELECTION AND REVIEW 


RESEARCH PROGRAM COMMITTEES 


(PULP AND PAPER AND WOODLANDS ) 


FUNCTIONS 
PROCEDURE TO ENSURE THAT FUNDS MADE AVAILABLE 
FOR ARE USED TO INDUSTRY'S BEST INTERESTS, 
INTERNAL BOTH IMMEDIATE AND LONG TERM, BY:- 


(1) EVALUATING ALL PROJECTS BEFORE 
THEIR INCLUSION IN PROGRAM, 
(2) REGULAR REVIEW OF PROGRAM, 
(3) KEEPING PROGRAM WELL BALANCED 
WITH RESPECT TO FUNDAMENTAL AND 
APPLIED: RESEARCH AND DEVELOPMENT 
WORK, 
(1) TO EVALUATE PROJECTS RE: 
- TECINICAL FEASIBILITY 
~ POTENTIAL VALUE 
~ COSTS 
- INSTITUTE CAPABILITY TO 
DO WORK, 


(2) TO REVIEW OVERALL PROGRAM 
ON A REGULAR BASIS, 
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PULP AND PAPER 


REJECTED AS 
UNSUITABLE 
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INDUSTRY FEDERAL GOVERNMENT 


— 


CANADIAN PULP & PAPER ASS'N 
COUNCIL 


EXECUTIVE BOARO 


McGILL UNIVERSITY 


PULP & PAPER RESEARCH 
INSTITUTE OF CANADA 


BOARD OF DIRECTORS 
3 APPOINTED BY McGILL 

2 APPOINTED BY GOVERNMENT 
13 APPOINTED BY CPPA 


TECHNICAL WOODLANDS {NOUSTRIAL TRADE 
SECTION SECTION RELATIONS SECTIONS 
' ! SECTION 


COMMITTEES COMMITTEES 


Science Policy 


APPENDIX B 


Canadian Research and Technological Advancements 


Expenditures on research by the Canadian pulp and paper industry 
have increased gradually over the years, and now total some $30 million 
annually, Of this, some $2.5 million represents the budget of the Pulp and 
Paper Research Institute of Canada, and the balance comprises the research 
expenditures of the pulp and paper companies individually, An additional 
$2 million is spent on research and development by supplier companies to 
the pulp and paper industry, 

Research has played an important role in the growth of the 
industry, It has been aimed chiefly at developing technological improvements 
in the production process, from standing tree to finished product; and to 
the development of new products and new uses for the basic commodity with 
which the industry is concerned, that is, the cellulose fibre. 


Pulp and paper is, of course, an industry of advanced technology. 


But it differs in this respect from such industries as electronics and aircraft, 


These are based entirely on technology, whereas pulp and paper manufacture 
deals with the transformation of a natural resource, and thus encounters 
limitations of nature which must be accepted, In short, the content of the 
finished product is not as highly technological as in some other industries, 

Because of its huge output, the industry may earn a good return 
from the investment required to produce a relatively modest improvement 
in technology. The sum total of improvements over a period of time may have 
a very great influence on its overall competitive position. 

Down through the years, scientific activities in Canada have 
resulted in significant contributions to the technology of pulp and paper 
manufacture and the practice of forest management, These contributions have 
emerged from work at the Pulp and Paper Research Institute of Canada, from 
the laboratories of individual pulp and paper companies, from universities, 
and from research work within the federal and provincial governments, 

There is widespread recognition of the technical contributions 
by the Institute to many areas of the industry's operations, among them the 
production of groundwood and refiner pulp, chemical pulping techniques, pulp 
bleaching, the forming and drying of paper, basic studies of logging systems, 


and forest nutrition, The contributions of the Institute over the years are 
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too numerous to detail here, but it is worthwhile noting a few which have 
contributed significantly to the progress and development of the Canadian 
industry. 

Over a period of several years, the Institute carried out basic 
studies on increasing the yield of pulp from sulphite pulping. These studies 
resulted in a genuine impetus for commercial development and have brought 
substantial increases in the yield in a number of mills, thereby reducing 
wood costs through fuller wood utilization, The Institute has also developed 
fundamental information in groundwood pulping, has maintained world leadership 
in basic investigations in this field, and has extended its studies to the 
production of chip refiner groundwood, a process which appears to have 
considerable potential merit, New techniques of pulp bleaching have recently 
been discovered which appear to have a real potential for reducing bleaching 
costs, and producing higher yields and improved pulp quality. 

In papermaking, studies of the factors causing short life of the 
wire screens on which newsprint is formed resulted in recommendations to the 
industry which led to appreciable cost reductions, More recently, the 
Institute has developed a new type of machine for the forming of paper,” It 
is expected that the commercial model of this development will result in 
significantly higher speeds, lower operating costs, improved quality, and 
savings in plant space, 

At the other end of the spectrum, an example of the potential 
commercial value even of the fundamental graduate student thesis research 
is represented by the early work conducted by an Institute student on the 
vanillin-forming process, This basic work formed the foundation on which 
the commercial production of vanillin from waste pulping liquor was built, 

In forestry, the Institute has done considerable work in the 
field of forest nutrition which, hopefully, will lead to increased growth 
rates and a reduced cost of wood to the Canadian mills. In logging, the 
Institute has conducted several studies which have led to providing basic 
engineering data essential to the economic design of pulpwood holding 
grounds and mechanized logging equipment. 

Some of the more important developments in pulp and paper 
manufacture and forest management have resulted from the scientific 


activities of the pulp and paper companies themselves or, in other instances, 
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the universities. These have included, for example, basic inventions which 
stimulated the rapid growth of the kraft pulp industry all over the world: 
first, the black liquor recovery furnace which was probably the most important 
element in rendering kraft pulping economic; and later, bleaching methods 
which opened vast new markets for kraft paper and paperboard. 

Research scientists in Canadian pulp and paper companies have 
developed new sulphite pulping methods which have increased the yield of 
fibre, broadened the range of tree species that can be used, and brought 
significant improvements in pulp quality. They have also taken a leading 
part in the development of refiner groundwood, mentioned earlier, which is 
really the first fundamental change achieved in mechanical pulping in more 
than a century. 

Paper making, too, has changed considerably down through the 
years, owing to a constant flow of improvements, many of which have emanated 
from Canadian mills, The paper machines are wider and faster than ever 
before, with greatly increased productivity, Their control systems grow 
increasingly elaborate and sophisticated, and there has been a steady 
improvement in the quality of the products they manufacture. As compared 
with a few years ago, for example, Canadian newsprint is brighter and more 
opaque, with a better finish and improved runability on the press. 

If technical progress in the mills has been substantial, in the 
forests it has been little short of revolutionary. Thousands of wheeled 
vehicles designed especially to move wood from the stump to the roadside 
have appeared in Canadian forests, and indeed in forests all over the world, 
in recent years, They incorporate a design which was a development of 
Canadian industrial research, that is, an articulated frame combined with 
very large wheels which give these vehicles the ability to move easily over 
difficult terrain, 

Today, new multi-purpose logging machines are coming into 
operation in Eastern Canada. These mark a new stage in the mechanization 
process, and are expected to increase productivity dramatically, They are, 
for the most part, the products of industrial research and development in 
Canada, and they have established our nation among the world leaders in 
logging technology. 

In addition to logging, many Canadian pulp and paper companies 


do significant studies in forestry, sometimes in cooperation with government 


7568 Special Committee 


Appendix B aS 


research programs, Their studies encompass a broad field, from forest 
fertilization to forest protection, and from improved methods of reforest- 
ation to long term studies on natural regeneration, The results of such 
research in forestry matters are often unspectacular, but make a substantial 
contribution to our knowledge of Canada's forest resource and our ability 
to utilize it properly. 

In general, it is certainly true that Canadian engineering, 
operating, and research skills both in pulp and paper manufacture and in 
forest management are of a high order, They have contributed much to the 
growth and progress of the pulp and paper industry in Canada, and their 


role in the years to come will be a very significant one. 
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Prospects for the Canadian Pulp and Paper Industry 


An effective program of research and application of science in 
the Canadian pulp and paper industry mst be based on the situation that 
will face the industry in the coming decades. This environment will be one 
of great and expanding opportunities but also of changing and increasing 
competition, The opportunities arise from the growing world demand for 
pulp and paper on the one hand, and our vast forest resources on the other, 

World consumption of paper and paperboard has doubled in the 
last fifteen years, and the Food and Agriculture Organization of the U.N. 
predicts that this rate of increase will continue for the foreseeable 
future. Total production of paper and paperboard in the world was 110 
million tons in 1965, The FAO has predicted that world demand in 1980 
will rise to 225 million tons. 

Figures on production of wood pulp show Canada's place in the 
world cellulose picture, In 1967, world production of wood pulp was 95 
million tons, of which Canada produced 15,6 million tons or 16} per cent. 

We have not made specific forecasts for the purpose of this 
presentation, but it may be noted that a continuation of the strong growth 
trend of the past few years would result in a doubling of wood pulp production 
in Canada by 1980, The fact that the large markets for pulp and paper in 
Europe will show a substantial growth in consumption, while Europe's forests 
are not considered to be adequate to meet her future needs, lends support 
to the possibility of a bright outlook for production in Canada. 

Our forest resources are ample to support such an increase in 
production and, in fact, to sustain increases well beyond the 1980 figure 
if they are managed correctly, Nevertheless, while future possibilities 
for the industry are very promising, much work must be done to realize 
them, Policies to provide an environment suitable for the expansion of 
industry must be adopted. Having no monopoly on forest resources, we face 
strong competition from a number of areas, On the very productive forest 
lands of the Southern United States, pulpwood can be grown much faster than 
in Canada. There are also large reserves of timber in the tropics that 
conceivably could appear on world markets within a decade or so. Up to now, 


these forests have not been developed for pulp and paper to any large degree, 


7570 


Special Committee 


Appendix C 


In tropical areas where suitable wood is available, investment has lagged 
because of favourable opportunities in other areas having greater political 
and economic stability and an advanced technological base. 

This situation could change. We have seen the power of science 
and technology when efforts are concentrated on a particular problem, 
Already the Japanese industry is transporting wood chips from the tropics 
to Japan in large ships designed for the purpose, and a number of European 
and North American companies are giving increased attention to the tropics. 
Large scale development of the tropical forests for pulp and paper production 
would considerably alter the world fibre demand-supply picture. 

Our Canadian pulp and paper industry also must adjust to new 
circumstances in which the emphasis on marketing will increase, Consumers 
and industrial users now have a far wider range of materials from which to 
choose to meet any particular need. New products have been developed, 
many of them by the pulp and paper industry, and this trend probably will 
accelerate in the years ahead. Industry must therefore pay greater heed to 
the specific needs of consumers, to define these needs, and develop products 
to meet them cheaply and efficiently. Pulp and paper faces strong competition 
in this field from a number of other materials, 

The main emphasis of our scientific activity for many years was 
in the development of increasingly efficient methods for producing more or 
less standard products. In the future, much more attention will have to be 
given to end-product characteristics. Increased scientific activity and 
research will be needed to accomplish this. 

The Canadian industry also will be meeting greater competition 
in the sale of paper and paperboard in Canada, owing to the reduction of 
tariffs agreed upon in the 1967 GATT settlement. Canadian tariffs on paper 
and paperboard are being reduced in stages from general levels of 20 or 22} 
per cent to 12} or 15 per cent. This is causing important and difficult 
adjustments. Government policies in a number of areas will, it is hoped, 
assist the industry to adjust to the new circumstances, However, scientific 
research will have an important role to play. 

Some believe that Canada eventually will be able to export large 
volumes of many kinds of paper and paperboard in addition to newsprint. We 


export only relatively small amounts of these other products at present. 
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The extent to which we may be able to increase our shipments to world markets 
is not yet clear, If it were to become possible, however, a marked expansion 
of research and scientific activities devoted to these products certainly 
would be needed to meet the strong competition of United States and European 
mills, 

In summary, the Canadian pulp and paper industry faces very 
attractive opportunities, in the form of a rapidly growing world demand, 
The extent and speed of its future growth, however, will depend to a great 
extent on its ability to meet competition both from other pulp and paper 
producing regions of the world, and from other materials. In the strength- 


ening of this ability, research will be of steadily increasing importance, 
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PROFESSIONAL STAFF EMPLOYED IN 
PULP & PAPER RESEARCH IN CANADA, 


1965-66 SURVEY 


Bachelors Masters PhD's TOTAL Engineers Chemists Other 


PLP. R.IsG. 27 10 2h 61 11 23 27 
18 Industrial Labs* 292 61 101 454 180 174 100 
8 University Labs belied 124 66 58 
9 Government Labs 21 8 26 DBL 8 40 7 
633 254 272 107 
—————4 
*includes PPRIC Non-professionals oF 
*#* 15 Post Doctorates 
50 PhD Students PPRIC 127 
27 Masters — 
32 Faculty Industry 
University Approx. 1400 


Government 
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SPECIAL COMMITTEE ON SCIENCE POLICY 
OF THE SENATE OF CANADA 
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Pharmaceutical Manufacturers Association of Canada 
141 Laurier Avenue West, Ottawa 
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Pharmaceutical Manufacturers Association of Canada 
1110 Gillin Building « 141 Laurier Avenue West e Ottawa 4, Ontario 
613 236-9993 


May 1, 1969 


The Honourable Maurice Lamontagne, P.C., 
Chairman, 

Special Committee on Science Policy, 

The Senate, 

Ottawa, Ontario. 


Dear Sir: 


Herewith please find a formal presentation of the 
position of the Pharmaceutical Manufacturers Association 
of Canada in relation to Science Policy for Canada. 


The research personnel and legal advisers who 
have prepared this brief would be very pleased to appear 
before your Committee at its convenience. We believe 
that the vital nature of our type of research and its 
relation to Science Policy obliges us to ensure that the 
Committee is as completely informed as possible. 


If it is your wish that we appear, we shall supply 
the pertinent curricula vitae prior to the time of our 
appearance. 


Trueting this is in order, we shall await your 
advice. 


Respectfully yours, 


yo KU 


Wm. W. Wigle, 
President. 
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Denk Mr. Chairman, Honourable Senators - It is indeed an honour 
and a privilege for us to have the opportunity to make a presenta- 
tion to this Committee. You are to be commended for embarking on 
such a broad-ranging public analysis. It is to be hoped that your 
deliberations will point the way to improved contact, co-ordination 
and direction between organizations like the Science Council of 
Canada and the Cabinet Committee for Scientific & Industrial Research. 
We feel that the definition and adoption of a policy for all aspects 
of science in Canada is vital to our nation's continuing advancement. 
Age The pharmaceutical manufacturing industry in Canada is a 
science based, research-oriented industry. As such, we feel it is 
our duty to make a presentation to you regarding the nature of our 
industry, the place of research and the need for an environment to 
assist the growth of an industry vital to Canadians. In accordance 
with the directions for the presentation of information to this 
Committee, we will summarize our recommendations, our Association, 
our industry and its activities. 

SUMMARY OF RECOMMENDATIONS 

bens) We recommend: . 

a) that research in the pharmaceutical industry be 
encouraged in Canada; 

b) that interaction and co-operation between industry, 
university and government researchers be fostered; 

c) that scientific activities of the federal government 
be co-ordinated as much as possible; 

d) that every opportunity be sought to explain and 
communicate to the "public" the role, activities and 
benefits of science, scientists and scientific 
endeavours; 

e) that Canada, as a technologically evolved nation, 
uphold her international relationships by recognizing 
the importance and value of the Patent Act in creating 


the proper incentive and environment for research in 


Canada; 
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f) that pharmaceutical manufacturers with substantial 
Canadian investment, employment, taxes, purchases, 
research and development not be discriminated against 
by encouragement of importers; 
g) that recognition be given to the fact that only 
to the extent that patent protection permits, will 
publication of research findings by scientists con- 
tinue to be a tool in retaining scientists in Canada; 
h) that government assistance for industrial research 
take the form of tax allowances with carry forward 
to future years for loss years; 
i) that tariffs for scientific equipment and chemicals 
used in research, but not made in Canada, be done 
away with. 
THE PRESCRIPTION DRUG INDUSTRY IN CANADA 
2eL The Pharmaceutical Manufacturers Association of Canada, 
(P.M.A.C.), with offices located in Ottawa, is a voluntary organ- 
izatton now over 50 years old in Canada, functioning as a scien- 
tific trade association. We represent 58 Canadian companies - 
both large and small - responsible for the manufacture and distri- 
bution of 85 per cent of Canadian prescription medicines. Member- 
ship in P.M.A.C. is open to any research-oriented pharmaceutical 
manufacturer with exacting standards of quality control to ensure 
drug safety and efficacy. Some of our companies are Canadian owned, 
while many are truly international in scope, conducting research 
and manufacturing activity in many countries. P.M.A.C.'s membership 
comprises American, British, Canadian, Dutch, French, German, Swiss 
and Swedish companies who have invested heavily in Canada. 
2.2 The objectives of the Association have been to upgrade the 
standards of quality in the manufacturing of pharmaceuticals in 
Canada; to encourage members to market products to the professions 
of medicine and pharmacy on an orderly, factual basis by following 
codes of marketing and advertising practices; to encourage research, 


and to further the highest possible health standards for Canadians. 
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Membership is based on the agreement that the qualified appli- 
cant is prepared to follow the principles of ethics and objectives 
of the Association. 

2.3 Some of the activities which the Association has success- 
fully undertaken are: 

(i) continuing co-operation with the Food and Drug Direc- 
torate throughout the years in the development of 
improved methods of inspection for pharmaceutical manu- 
facturers and the establishment of effective, valid 
standards to be used during such inspections; 

(ii) co-operation with the Canadian Government Specifications 
Board in the development of a standard (74-GP-1b) for 
the use of those agencies purchasing drugs for govern- 
mental programs; 

(243) continual liaison with the Food and Drug Directorate in 
the development of regulations under the Food and Drug 
Aces 

(iv) assistance to the Canadian Pharmaceutical Association 
in the development of the Compendium on Pharmaceutical 
Specialties as a complete, unbiased information volume 
on drugs for the use of the health professions in Canada; 

(v) collection of information related to the industry in 
Canada for the use of various committees and commissions 
at all levels of government; 

(vi) the provision of information and representatives to the 
Canadian Drug Advisory Committee which advises the 
Minister of National Health and Welfare; 

(vii) development of a program for drug identification codes by 
which it is hoped that eventually all solid dosage form 
medicines will be marked by the manufacturers, such that 
the country of origin, the manufacturer, the active 
ingredient, and the dosage form will all be easily and 
accurately ascertained by reference to the code number 
in an index, widely provided to hospitals, physicians, 


pharmacists, emergency centres, poison control centres, etc. 


(vi 


( 


ii) 


ix) 


(x) 
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establishment of a program to supplement company training 
of sales representatives with a series of courses and 
examinations provided by a Board for the Accreditation of 
Medical Service Representatives. These courses will ensure 
that salesmen will be even better able to serve the health 
professions; 

established a Code of Marketing Practice for high standards 
governing journal and direct mail advertisements to the 
medical profession. They are regularly screened by an 
Advertising Review Committee - a pioneering self-regulatory 
system unmatched by any other industry; 

on the initiative of our Medical Section, launched the 
Canadian Foundation for the Advancement of Therapeutics - 
noted for its work in establishing clinical pharmacology in 


Canada. 


USEFUL STATISTICAL INFORMATION - most recent survey data 


3.1 


Number of employees - about 12,000 


Number of Canadiansdependent directly on this industry 
for their livelihood - close to 50,000 people 


Number of Canadians for whom jobs are created in providing 
supplies and services to this industry - estimated 
25,000 people 


Manufacturers' sales of human pharmaceuticals - $250 million 
estimated for 1968 


Manufacturers' sales income spent in Canada - 80% 

Our industry ranked 40th in sales in Canada, 24th in 
value added and was Canada's 32nd leading employer (out 
of 183 industries) 

Assets of PMAC companies in Canada - over $165 million 

PMAC companies export sales - $28 million 

Net profit - $11.9 million 


Income taxes paid in Canada - $12.8 million 


Research and Development Expenditure in Canada - over $12 
million 


Number of employees in Research - more than 700 
Number of university graduates - 2,500 


The largest share of research expenditures in our industry 


falls into the applied research plus development total. 


Of all Canadian industries, the pharmaceutical manufacturing 
industry devotes the highest percentage of its R & D funds 
to basic research. 
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- Of all Canadian industries we invest the highest ratio of 


company-financed research and development to net sales. 


- Of all Canadian industries we employ the highest ratio of 
R. & D. scientists per thousand employees (40.7 per cent 


compared to 3.9 average for industry in general) 


- One in 5 employees in pharmaceutical R. & D. is a Ph.D., 


compared with 1 in 20 for industry generally. 


- Our industry showed more than twice the rate of growth 
for intra-mural R.& D. expenditures from 1957 to 1966 
as compared to all industry - 490% increase as opposed to 


219%. 


- Since 1957 pharmaceutical industry R. & D. expenditures 


have more than doubled every 5 years. 


- The Canadian pharmaceutical industry financed more than 
96% of its R. & D. with its own capital compared to 76% 


for industry in general. 


- Clinical research in Canada is also increasing at a fast rate - 


> 


from $288,000 in 1957 to $2.7 million in 1967. 


- The Canadian Foundation for the Advancement of Therapeutics 
(see Appendix A), organized and supported by P.M.A.C. since 


1963, had granted $395,000 by 1969. 


- All industry in general paid $27.6 million outside Canada 


for patents, licenses and know-how and received $3 million. 


- Of this total, our industry paid $1.2 million outside Canada 


for patents, licenses and know-how and received $924,000. 


- The Canadian pharmaceutical manufacturing industry is the 


second highest recipient of payments from abroad for patents, 


licenses and technical know-how. 


The Canadian pharmaceutical industry spends the third highest 


amount on current R. & D. expenditure as a percentage of value 


added in Canada. 
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THE PHARMACEUTICAL INDUSTRY AND SCIENCE 
Gee The latest survey of our member companies research acti- 
vities indicates that in 1967 there was an expenditure in Canada 
by this industry of over $12 million in research - over a million 
dollars a month! 
4.2 Over $500 million annually is expended by this industry 
in research throughout the world. We feel that the Canadian 
expenditure is a significant one and are proud that the expen- 
ditures have been increasing annually. We believe that it is 
to the credit of the industry that its self-financed expenditure 
on research as a percentage of sales is higher than any other 
industry in Canada. 

Comparing P.M.A.C. data with D.B.S. data, some industries 


spending less on R. & D. as a percent of sales in 1965: 


Packaged human pharmaceuticals rae ale 
Scientific and professional equipment 3.25% 
Other chemical products 1.48% 
Rubber 1.48% 
Petroleum and coal products 0.93% 
Primary metals 0.82% 
Paper 0.80% 
Average for all industries 0.70% 
Mines 0.36% 
Textiles 0.19% 
Food and beverages 0.12% 
Transportation and other utilities 0.08% 
Wood 0.03% 
4.3 The pharmaceutical industry is a science-besed industry. 
4.4 The scientific nature of the pharmaceutical industry in 


Canada can be demonstrated by the following facts: 
(i) it is an industry where the percentage of sales revenues 
invested in research is the highest among industries; 
(ii) the pharmaceutical industry employs scientists from a 
variety of disciplines such as chemists, biochemists, 
engineers, microbiologists, physiologists, pharmacolo- 


gists, clinical investigators, pharmacists, veterin- 
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arians, physicians.....etc- 

(iii) the pharmaceutical industry requires a large propor- 
tion of highly trained personnel. Whereas some indus- 
tries may function well by having one Ph.D. supervise 
their entire research department, the pharmaceutical 
industry requires a much greater proportion of Ph.D.'s 
as well as scientists with post doctoral experience, 

(iv) the proportion may vary between the different companies 
within P.M.A.C., but typically one Ph.D. requires an 
average of four supporting technicians 

(v) All the operations of the pharmaceutical industry such as 
research, clinical investigation, quality control, manu- 
facturing, production, marketing and sales involve a 


substantial scientific content. 


THE NATURE AND VALUE OF PHARMACEUTICAL RESEARCH 


Sint The pharmaceutical industry is mission oriented. Its 
mission is very specific - to contribute to the world effort 
toward better health through a search for new and/or improved 
medicines. This is what the pharmaceutical industry can do very 
well by carrying through the whole process from innovation to the 
market place in a co-ordinated sequence of events. This, of course, 
is a very simplified way to describe a very complex situation. It 
is well known that it takes approximately 4 to 10 years (averaging 
7 years) to cover the span between the innovation and the market 
place, depending on the nature of the new product. 

Dr. W.G. Schneider of the National Research Council has 
commented: "I do not feel that you can have a strong industrial 


country without having a strong indigenous science as well, because 
they go together." 


Siw Research carried out by Canadian companies maintains in 


Canada a pool of scientists that are knowledgeable in the health 
field. This is reflected by the formation within the Chemical 


Institute of Canada of a Medicinal Chemistry Division. The member- 
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ship of this division is largely made up of individual scientists 
employed by the Pharmaceutical Industry. 
SO) Due to the activities of the Medicinal Chemistry Division 
the following major international conferences were held in Canada: 
| 1. Progress in International Drug Research (Montreal, 

June 1967). 

2. Medicinal Chemistry Symposium organized by the 
American Chemical Society and held for the first 
time outside the U.S. (Quebec City, June 1968). 
3. An International Conference on Drugs Affecting 

the Central Nervous System is now being organized 

and it will be held in Montreal, June 1969. 
5.4 We are very pleased to be able to refer your Committee 
to the Report of the Medical Research Council of Canada, Report 
No. 2, 1968, Section 20, Research in the Pharmaceutical Industry. 
That there is a substantial research activity in this industry 
in Canada is attested to by this document from an outside agency, 
objectively reporting the activities of our industry in Canada, 
(Appendix B). 
5.5 Essentially, the value of industrial pharmaceutical res- 
earch is to synthesize and test new groups of compounds for use- 
ful biological activity. 
5.6 The value of pharmaceutical research in industry in the 
developing of new drugs should be stressed. There is a tendency 
in academic and some Government circles to feel that industrial 
research is largely wasted, and that no new advances can be 
directly attributable to industry. This is misleading, in that 
it glosses over the fact that without the industry and its poten- 
tial for production and marketing, a lot of conceptually good 
ideas would die. Sir Derek Dunlop has stated that 57 of the 66 
most valuable drugs discovered in the past 25 years have come 
from the laboratories of the pharmaceutical industry. Of the 40 
leading prescription drugs in Canada (single chemical entities), 
38 were discovered by the industry. In the U.S.A., of all new drugs 


marketed from 1940 to 1966, 87% came from industry research 
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labs and 13% from universities, hospitals and government agencies. 
Sia Therefore, the value of industrial research may be that 

it is closer to the realities of production and marketing than 

it is ever possible to be in government or university. Whatever 
the actual reasons for this, there is no doubt that the value of 


industrial research in the pharmaceutical industry is proven many 


times over. Dr. 0.M. Solandt, Chairman of the Science Council of 
Canada, has said: "...the first test as to whether it is good 
research is whether it is relevant. That is, if you get the 


answer, is it going to solve some important problem, social or 
economic?" This point is well described by Nobel Laureate, 
Professor E.B. Chain, and a copy of his talk "Academic and In- 


dustrial Contributions to Drug Research" is attached. (Appendix C). 


UNIVERSITY vs. INDUSTRIAL RESEARCH 


6.1 Does one exclude the other, or do they complement each 
other? We know the nature and the aims of industrial research. 

It consists of an intelligent or educated investment in novel 
future products useful to society. For the scientist at the bench, 
it is an intellectual challenge of very considerable magnitude. 

It is fairly easy to discover exceptions to general rules, to 
establish new relations between established principles, etc.... 
However, it is an entirely different matter to discover relations 
that lead to useful marketable products. It is in this respect 
that industry research differs from the university «ype. 

Ga Until now, the role of the Canadian academician has 
consisted in the teaching of principles and training of students 

in so-called fundamental research. In general, practical aims may 
not be associated with this type of effort, even though public 
funds are used to support it. One can assume that a culturally 
evolved society is committed to supporting intellectual endeavours 
of a purely educational character since better citizens should be 
the result. However, this leaves the graduate unprepared for the 
much more difficult task of producing practical results that are of 


immediate relevance to the actual needs of society. Worse still 
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is the lack of awareness,especially by Canadian society, of the 
potential value of its science graduates in the betterment of every- 
one's lot. The end result is that a genuine Canadian technology 

is still lacking, even though a large number of science graduates 
is produced each year. The university's role is to help society 
achieve its goals, a major one being the development of a solid, 
lucrative, and competitive industry providing full employment, 

high standards of living, and cultural fulfillment. In the absence 
of healthy and creative industrial research, university science 
remains largely sterile with regard to the real needs of society. 
6.3 This is not to say that industry can do without the univer- 
sity. On the contrary, industry must have access to trained scien- 
tists of high calibre and must frequently rely on the fundamental 
results of academicians in order to develop economical products 

and processes. Industry depends on the university for the scien- 
tific standards of its accomplishments and the scientific value of 
its personnel; on the other hand, university research can only 
appraise its relevance to the goals of society by maintaining close 
contact with industrial research. This is an aspect of our educa- 
tional system which requires reappraisal. 

6.4 In some countries, like Switzerland, these problems have 
found solutions, with extreme benefit to all. For its size, Swit- 
zerland has one of the strongest pharmaceutical and chemical indus- 
tries in the world. Its universities are of a very high calibre, 
and house an impressive number of Nobel Laureates. It is an estab- 
lished fact that many of these academic scientists have traditionally 
held joint appointments with the Swiss industries and have supplied 
them with graduate students academically prepared to contribute 
positively to industrial research. Some of the Nobel prizes were 
awarded for accomplishments intimately associated with industrial 
interests. 

6255 Our universities are in critical need of fertilization by 
strong industrial research. On the other hand, the latter must 


count on the wholehearted co-operation of the universities. This 
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is the only available mechanism to validate the scientific standards 
and the social relevance of both types of research institutions. 
With regard to the pharmaceutical industry, who is to judge the 
quality of drug research and the virtues of established drugs in 
the absence of academically competent research scientists? How can 
one purposefully train such scientiers without close contact with 
strong industrial research? 

6.6 We believe that further justification for our appearance 
before this Committee is contained in that sentence of the conclu- 
ding paragraph from the Medical Research Council report, in which 
it stated, "it will be sufficient now to say that the industrial 
complement of the country's research effort is an essential one, 
and that the strengthening of pharmaceutical research would be 

an important development for the health sciences in Canada" 

6.7 We feel that science policy must encourage research and 
development in this industry and investigation into all health 
problems. The Economic Council of Canada recommended: 

(1) that tnnovation -- the crucial stages beyond R & D -- 
be given greater recognition in "science policy"; - 

(2) that the capacity for Canadian business management 
to undertake successful innovation be strengthened; 

(3) that new and more effective means be developed to 
harness information on science, technology and inno- 
vation, both from abroad and from Canadian sources, 
in both the public and private sectors; 

(4) that Canada's indigenous scientific and technological 
effort be strengthened, particularly in industry. 

6.8 Only true co-operation among all the three important sec- 
tors of our society can bring the results that will permit us to 
meet society's expectations. Each sector has its own unique contri- 
bution to make: government, through its financial resources and 

its capabilities to assess national needs and help formulate 
national goals; the academic world, by its tradition of scholarly 
excellence and scientific freedom; industry, through its great 


developmental capabilities and long established record for ingenu- 
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ity and creative application. 

THE INTERNATIONAL ASPECTS OF RESEARCH 

Tgoels The Research of the Pharmaceutical Industry, as with 

many other industries must, of necessity, be internationally 
sodenkad. No industrial research and development effort that is 
worth anything could operate only on the basis of Canadian scien- 
tific knowledge. There must be access, availability and use of 
knowledge developed in other parts of the world. 

ee. Health benefits available to one segment of the world's 
population must be available everywhere and only in this way will 
the health interests of the people of the world best be served. 
Tied It is only logical that the research developments of an 
internationally oriented industry will take place in those 
countries where the conditions are favourable. Where development 
is encouraged in a certain country, surely it is there that the 
research investment would more logically be made. 

Tigo We believe that the approach of the Canadian government 
should be broadened in its encouragement of industrial research. 
Government should not be primarily concerned whether certain re- 
search projects will, in themselves, benefit Canada, but instead, 
should help set the climate and conditions for good research in 
Canada. 

Te It has been obvious from the evidence which has been given 
to this Committee by some that it is impossible to completely 
divorce a science policy from an economic policy or an education 
policy or even a political policy generally. It is a legitimate 
concern when politico-economic factors provoke discrimination 
against the continuance of this research oriented industry in Canada. 
THE PRESENT SYSTEM 

8.1 There is no need to emphasize the fact that research is an 
investment in the future. In order to encourage investment of 
every kind, responsible governments have always provided legal pro- 
tection for investors. In the case of the research investment, 
legal protection in the form of patent laws and patent systems eS 


provided by most technologically advanced countries. The rewards of 
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research are, in this way, guaranteed to the investor. The importance 
and value of patent systems has recently formed the subject of a 
report by a committee of experts appointed by the Council of the 

Royal Society (London). The committee's view of patent systems is 

a highly favourable one. It pointed out in particular: 

(a) the active incentive to competitive improvement 
and stimulus to invention which the system affords; 

(b) the patent system, far from being detrimental to the 
progress of knowledge, protects and encourages the 
possibility of publication; 

(c) the important return on investment in research that 
is possible through royalties and in other ways 
under the patent system, particularly in the case 
of patenting overseas; 

(d) the bargaining value of patented inventions for the 
United Kingdom in the highly competitive climate of 
international industry existing today. 

8.2 It is clear that the bargaining value of patented inven- 
tions for Canada can only exist within the framework of the patent 
system. The highly competitive character of the pharmaceutical 
industry has produced a phenomenal number of useful and life-saving 
drugs over the past 10 to 15 years. Without an effective patent 
system, returns on individual investments would not be guaranteed 
and, as a result, the pharmaceutical industry would not have 
developed. Another very important long-range consequence would 

be the irremediable loss of fundamental knowledge in the field of 
life sciences and the loss to society of a whole generation of 
scientists and technologists who are intellectuals devoted to the 
progress of the life sciences through pharmaceutical research. 

It should be emphasized here that much of the fundamental progress 
in the life sciences can be traced to the discovery of new chemi- 
cals, drugs and synthetic methods by the pharmaceutical industry. 
Unlike most developed countries, without the effective patent 
system for medicinal and related agents, there might not develop 


the urge to invest in Canadian pharmaceutical research. 
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8.3 We believe that this Committee should be fully acquainted 
with the possibilities arising from legislation endangering 
research and development of this country. 

8.4 Mr. James Rhyne Killian, Jr., Chairman of the Corporation, 
Massachusetts Institute of Technology, 2s quoted to this Commit- 
tee (page 215, Proceedings): "I do not think the economic measure, 
as for example in the field of health and so on, is necessarily 

a good measure for the amount of basic research". We mention this 
observation by Dr. Killian, to emphasize the fact that the amount 
of expenditure in a given year by this industry in research in 
Canada should not, in our opinion, be the deciding factor as to 

its worthiness. As we have stated above, however, we are justly 
proud of the $12 million expenditure from our most recent survey. 
We believe that Dr. Killian was trying to indicate that, in his 
opinion, the consideration of problems of economics and costs should 
not outweigh more important considerations in this field of health. 
SO, Previous evidence given to this Committee has indicated 
that the increasing complexity of medical care and the prevention 
of disease, as well as the introduction of new materials into 

the environment, make it fundamental that health research be 
increased everywhere in the world. It is part of our social 
responsibility. 

8.6 We shall now direct our attention to two main areas which 
we feel are vital to the continuation of the research oriented 
industry in this country. First, the importance of the Patent Act 
and its amendments and administration to the incentives to research 
in Canada in this industry. Secondly, the other methods of incen- 
tive which might be utilized to stimulate even more research by 
this industry in Canada. 

THE PATENT ACT AND ITS ADMINISTRATION IN CANADA 

9.1 We believe that it is significant that one of the previous 
consultants who appeared before this Committee, Dr. Richard R. Nelson 
of the Rang Corporation (page 256) has pointed out that the first 
major beginning in the United States of a conscious science policy 


was the institution of a patent system and the financing of research. 
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Since 1875, 164 new drug products were discovered in countries 

with product protection, while only 12 were discovered in countries 
without any form of product protection. Italy ended patent pro- 
tection in Mussolini's time in 1939 and hasn't produced a really 
significant new pharmaceutical since then. Where it does have 
strong patents, such as in the related chemical area,\industry 

in Italy has become a leader in product innovation. 

9.2 It seems paradoxical to us that, although a strong patent 
system is recognized as important in the establishment of a 

science policy for science and industry generally, that very 
principle and the incentive therein are sacrificed in relation 

to Section 41(3) of the Patent Act which allows compulsory licen- 
ces to be granted against patents on pharmaceuticals, but does 

not allow any such infringement on the patent rights of other 
discoveries, whether they be for or against health. 

9.3 History indicates to us that this section granting compul- 
sory licences against pharmaceutical patents was originally imple- 
mented in England, then in Canada, in order to encourage pharma- 
ceutical production in those countries. It is regrettable, in our 
opinion, that amendments to this section, in the hope of effecting 
economies in one small segment of the field of health care, may 

be at the possible expense of production,employment and research 

in this country, as well as hindering new discoveries. 

9.4 We are faced with a dilemma in which one arm of the govern- 
ment is encouraging production and research in Canada, and another 
arm is encouraging importation and discrimination against the dis- 
coveries and expansion of Canadian industry pr. G. Malcolm Brown, 
Chairman of the Medical Research Council, stated: "It is impossible 
to import new knowledge and new science and use it, unless you 
yourself have a good scientist; you must have the ability to 
receive. You do not have this ability to receive without scientists 
who are doing research. And, without research, you will have second- 


rate doctors, second-rate teachers and there will be second-rate 


practitioners." 


9.5 To put it briefly, we believe that any science policy 
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for Canada which would encourage Canadians to participate in and 
develop further research in Canada is not compatible with the 
granting of compulsory licences against pharmaceuticals, and es- 
pecially for the importation of products under such licences. 

9.6 It is our hope that this Committee might make recommendations 
to the government regarding regulations and safeguards which might 
be implemented under both the Patents Act for the Commissioner of 
Patents, and the Food and Drugs Act for the Food and Drug Director- 
ate in relation to the granting of compulsory licences and impor- 
tations with concern for a continuation of the research-oriented 
industry in Canada. 

Shea f We are concerned that there is a lack of guidance for those 
items which the Commissioner of Patents is required to consider 

when he grants a royalty to be paid by a compulsory licensee. We 
feel that all of the activities of the patentee should be considered 
in the granting of this royalty, including the research and develop- 
ment, toxicology and clinical work, the provision of information, 
the establishment of the market, and the continuation of a recall 
system, as well as co-operation in the adverse drug reaction repor- 
ting program. The Act presently requires the Commissioner to con- 
sider only research. We feel this is inadequate and offer the 
guidelines followed by the British Patent Office as a working model 


(see Manual of Office Practice 37-37, U.K. Patent Office - Appendix D). 


9.8 In addition, the nature of the licensee's product line 
should be considered. A higher royalty would seem appropriate if 
the licensee planned only to make the largest volume and most pro- 
fitable dosage forms, leaving the unprofitable and low volume, but 
often essential ones to the patentee. If a patent system is to 
encourage new discoveries, then there must be safeguards for the 
patentee in the granting of royalties so that the economic consi- 
derations are not allowed to lessen the incentives granted by a 
science policy designed to encourage discovery. 

9.9 Furthermore, without an adequate patent protection, the 


industry would have to revert to absolute secrecy. Such a situa- 
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tion would make it extremely difficult to retain our best scien- 
tists since their main incentive is to be given the opportunity to 
publish their research results. In the past decade, Canadian 
industrial pharmaceutical researchers have published over 200 
accounts of their work in internationally-read scientific journals. 
9.10 Concerning patents, the following comments made by Dr. C. 
Cavallito in a recent article (published in Progress in Drug 
Research Vol. 12, page 43) are quite relevant: 

"The opportunity to seek patent protection for new drug 
discoveries has been a strong incentive for innovative 
medicinal chemical research. By and large, the countries 
which have contributed most to advances in medicinal chemis- 
try have been those with patent systems permitting a degree 
of limited exclusivity for commercialization of the dis- 
covery. The medicinal chemist, more than any other health 
scientist, whether in industry or in academic institutions, 
recognizes the importance of patents in providing the 
incentive for someone to assume the resource risks required 


to develop a useful drug product from a chemical substance." 


INCENTIVES 


10.1 In the foregoing, we have attempted to establish the real 
value of pharmaceutical research and the need for strong research 
effort in Canada. If one accepts this desirability then one 
should ask - should the government specifically assist the pharma- 
ceutical industry's research efforts? The basic justification 

for government assistance is that any successful research and 
development effort in Canada will bring greater benefits to the 
country and the people than the benefits which will be derived by 
any one industrial firm. 

10.2 The present programs of government grants-in-aid make it 
difficult for the pharmaceutical industry in that there must be 
agreement to practical exploitation of discovery in Canada before 
any allowance can be granted. Also, they are not very effective 
because of the possibility of controversy of ownership that could 
arise should an important discovery result from such a direct 


government-supported project. 
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10.3 The businessman or industrialist who is willing to risk 
investing capital in industrial research is a rare phenomenon 

in Canada. The cost of modern research is very high and the return 
on investment is far from immediate or guaranteed. An unusual degree 
of comprehension and patience is required on the part of the inves- 
tor before tangible rewards are produced, The same qualities are 
essential to the bench scientist. Help, therefore, should be provi- 
ded especially during the unrewarding phase of industrial research. 
10.4 Our recommendations in this connection are that government 
assistance for industrial research take the form of tax allowances 
with appropriate provisions for carry forward to future years of 
research costs incurred in unprofitable or loss years. These 
allowances should not be tied to prior approval of specific pro- 
jects, projects which are deemed to stimulate development of other 
factors in our economy, such as manufacturing or exports. Encour- 
agement of strong free-moving industrial research will bring rewards 
which, in themselves, will help our economy. 

10.5 Also, we recommend that all tariffs on scientific equip- 
ment and chemicals used for research be abolished. Most of the 
material and equipment needed by research organizations is purchased 
abroad and subject to import duties. Tariffs should not apply when 
equipment purchased abroad is not available in Canada. 

10.6 The minimum incentive that should be provided is government 
protection of inventions through a strong patent system. One can 
only wonder as to how England and Switzerland could have ever develo- 
ped a profitable chemical and pharmaceutical industry without an 
effective patent system and without close co-operation between indus- 
trial and university research scientists. Progress is always made 

at the crossroads of scientific discipline. The Canadian Association 
for Research in Toxicology (C.A.R.T.), with membership comprised of 
the pharmaceutical industry, university departments and members of 
government sponsored organizations, is a prime example of this. 
Public funds should be applied to favour convergence by these groups 


and not divergence as is presently the case so many times. 
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RONG We believe that strong industrial property rights, repre- 
sented by the country's patent and trademark statutes, are 

necessary adjuncts to encourage, among other things, research and 
development and exports, therefore furthering the economic progress 
of the country to the ultimate benefit of the general public. 

10.8 The taskof seeking a better understanding of life process- 
es and the diseases that threaten the requires the prying of 
secrets from the microscopic world of the cell. The design of 
effective new medicines is the mission of the research-based pharma- 


ceutical manufacturing industry. 


Respectfully submitted 


The Pharmaceutical Manufacturers Association 
of Canada 
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EDITORIAL 


The Canadian Foundation 


Te FOUNDATION, which is the 
subject of Dr. Walter Murphy’s 
article in this issue, is probably not 
a household word in medical circles 
in Canada. It deserves to be better 
known. Dr. Murphy, formeriy the 
Foundation’s secretary, has per- 
formed a valuable service in pre- 
paring this account which, it is 
hoped, will receive wide circula- 
tion through the pages of Applied 
Therapeutics. 

This Foundation, although oper- 
ated by an independent board of 
directors, owes its existence and 
continued viability to the Canadian 
pharmaceutical industry. Like the 
medical profession, this industry 
finds itself the object of close 
examination and study, particularly 
by government. Both ships have 
met with changing winds and steer- 
ing at times is difficult and uncer- 
tain. 

The pharmaceutical industry of 
Canada has provided this country 
with a high standard of product and 
service and whatever the future 
holds, these will continue to be its 
chief guidelines. In no small way 
the Pharmaceutical Manufacturers’ 
Association of Canada (PMAC) 
and its member firms have been 
responsible for this. 

In 1963, the medical section 
of the PMAC, composed of the 
industry’s physicians, conceived 
and successfully established the 


for the 
Advancement 


of 
Therapeutics 


Canadian Foundation for the Ad- 
vancement of Therapeutics. This 
Foundation was incorporated in 
1964 and began its activities the 
same year. As Dr. Murphy points 
out, our universities contained 
faculties of pharmacy and depart- 
ments of pharmacology, but the 
discipline of clinical pharmacology, 
especially in teaching hospitals, was 
not well-established on a depart- 
mental basis. 

In the few years of its existence, 
the Foundation, in co-operation 
with the hospitals and other or- 
ganizations, such as the Medical 
Research Council, has made con- 
siderable progress in the training of 
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clinical pharmacologists and _ the 
setting up of clinical pharmacology 
departments. The funds of the 
Foundation have come almost ex- 
clusively from the PMAC of which 
44 members contributed last year. 

At the PMAC’s annual meeting 
in June, 1968, Dr. F. S. Brien, 
chairman of the Foundation, pre- 
sented a detailed report of its activi- 
ties and indicated the careful and 
responsible manner in which the 
directors have guided its progress. 
Except for the secretary and the 
treasurer, the directors are in no 
way connected with the pharma- 
ceutical industry and all are out- 
standing Canadian doctors. The 
late Professor R. F. Farquharson 
was the first honorary chairman. 

The growth and influence of this 
Foundation on Canadian medicine 
will be watched with great interest 
in the years to come. 

The Editorial Board of Applied 
Therapeutics is indebted to Dr. 
Murphy for his prompt response to 
its request to prepare this account. 
The Journal feels that the medical 
profession should be. aware of the 
existence and purposes of this 
Foundation. The PMAC is deserv- 
ing of congratulations for its vigor- 
ous and useful offspring. It is 
worthy of note that there is a sister 
organization of similar origin called 
the Canadian Foundation for the 
Advancement of Pharmacy. 
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NTEREST in improved methods 

for drug evaluation has increased 
steadily over the past 25 years, co- 
incident with the discovery and use 
of more potent and specific thera- 
peutic agents. Concomitant with 
the wider range of therapeutic use- 
fulness which newer chemicals 
have provided, there has been an 
increase in the number and severity 
of side effects such chemicals can 
cause, so that the need to establish 
methods of investigation which 
would define the risk/benefit ratio 
has become imperative. 

Throughout the world the prin- 
ciples governing biological research, 
with their emphasis on controlled 
experiments, careful definition of 
aims, and statistical treatment of 
the results, have been slow to be ap- 
plied to clinical investigation, in- 
cluding drug trials. However, in 
some countries, particularly the 
United States and Great Britain, a 
systematic study of these principles 
has started, and their application 
has given rise to what is now known 
as clinical pharmacology. The term 
has suffered much from the lack 
of a definition acceptable to all, and 
the discipline itself has not yet re- 
solved such organizational ques- 
tions as to where it stands in the 
university-hospital setting in rela- 
tion to the other medical disci- 
plines. Nevertheless, undefined, and 
to some extent unstructured, clini- 
cal pharmacology has managed 
within a few years to show that it 


embraces a body of knowledge es- 
sential to the proper evaluation of 
drugs in man. 

Clinical pharmacology has been 
slower to develop in Canada than 
in the United States and Great 
Britain. A limited number of phy- 
sicians were interested in pursuing a 
career in clinical pharmacology, 
and a few managed to undertake 
postgraduate training in the United 
States, but the growth of the dis- 
cipline in Canada was hindered 
both by a lack of funds for support 
during the period of postgraduate 
training and by a lack of suitable 
appointments in Canadian teaching 
hospitals. 

On the other hand another group 
of physicians was also very much 
aware of the need for the develop- 


C. WALTER MURPHY, M.D. 


M.A.; M.D.; Former Secretary, The 
Canadian Foundation for the Advance- 
ment of Therapeutics Pres., P.M.G. 
Consultant Services, Inc., Montreal. 


a) 


ment of clinical pharmacology in 
Canada. Physicians working full- 
time in the pharmaceutical indus- 
try, with the responsibility for or- 
ganizing drug evaluation trials, 
knew how difficult it was to set up 
studies which would answer reli- 
ably the questions asked of such 
trials — questions related to safety 
and efficacy, both relative and abso- 
lute. To some extent the difficulty 
was due to a lack of interest on the 
part of clinicians to undertake drug 
eviluation studies. To perhaps an 
even larger extent it was due to a 
lack of knowledge of how to pro- 
ceed. 

With this in mind — the aware- 
ness on the one hand of the paucity 
of skilled investigators of drugs in 
Canada, and on the other hand of 
the growing interest in clinical phar- 
macology—the industry physicians, 
members of the Medical Section 
of the Pharmaceutical Manufac- 
turers’ Association of Canada 
(P.M.A.C.), considered whether or 
not there was something which they 
could do to hasten the development 
of this discipline in Canada. The re- 
sult of their deliberations was the 
creation in 1963 of the Canadian 
Foundation for the Advancement 
of Therapeutics. The following year 
the Foundation was incorporated, 
and began its activities. 

During the organizational period 
of the Foundation, much valuable 
advice was received from such 


Number of 
Year Total Companies 
1963 $57,000 36 
1964 58,000 37 
1965 61,000 39 
1966 E 69,000 41 
1967 75,000 4 


Total $320,000 


The figures for donations have been 
rounded to the nearest thousand. Virtu- 
ally all of the donations have come from 
member companies of the Pharmaceu- 
tical Manufacturers’ Association of 
Canada. 


Table 1.— Donations made to the 
Foundation. 


leaders of the medical profession as 
the late Dr. R. F. Farquarson, 
Chairman of the Medical Research 
Council at the time of his death, and 
first Honorary Chairman of the 
Foundation. The general aim of the 
Foundation, as expressed in its 
charter, was to encourage the study 
and development of therapeutics, 
and it proposed to do this by stimu- 
lating, co-ordinating and aiding re- 
search in drug evaluation, by assist- 
ing in the training of investigators 
in this field, and by any other means 
that seemed appropriate. 

The chief organizers of the Foun- 
dation were members of the phar- 
maceutical industry and it seemed 
to them that the industry would be 
one of the bodies most interested in 
contributing financially to the aims 
of the Foundation. As a result of 
the approval of the Foundation by 
the P.M.A.C., its funds to date have 
come almost exclusively from the 
majority of the member companies 
of that Association (Table 1). 

At the same time it was realized 
that the Foundation, if it were to 
accomplish its aims, must be ad- 
ministratively completely indepen- 
dent. This independence has been 
achieved by assigning the control of 
the Foundation to a board of direc- 
tors, responsible only to itself for 
carrying out the functions of the 
Foundation in accordance with its 
by-laws and within the limits of the 
budget available to it. The majority 
of the board consists of physicians 
and basic research scientists drawn 
from medical schools across Can- 
ada; two of its members are physi- 
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cians appointed by the Medical Sec- 
tion of P.M.A.C. 

As its first task the Foundation 
saw the necessity to encourage the 
recruitment of interested and cap- 
able investigators to the field of cli- 
ical pharmacology, and _ conse- 
quently decided to embark upon a 
program of Fellowship support. 
Since 1964, the total number of Fel- 
lowships awarded by the Founda- 
tion has been 26. Summer student- 
ships have also been awarded, in an 
endeavour to arouse interest in the 
discipline at an earlier stage, and 
24 have been awarded to date. 
Also, from the beginning, basic re- 
search in methodology has been en- 
couraged, the number of projects 
supported totalling 10. A summary 
of the awards made by the Founda- 
tion is given in Table 2. 

As a second approach to the 
same problem — the arousal of in- 
terest in clinical pharmacology in 
Canada — the Foundation decided 
to organize symposia to which 
would be invited participants from 
medical schools, the drug reg- 
ulatory agency and the pharama- 
ceutical industry, for the purpose 
of discussing questions concerned 
with the development of clinical 
pharmacology in this country. Two 
such symposia have been held to 
date: a “Conference on Human 
Pharmacology” in 1964, and a sym- 
posium entitled ‘Problems in Clin- 
ical Pharmacology” in 1966. 

As a result of these endeavours, 
and of a growing interest in clinical 
pharmacology stimulated from 
other sources, the Foundation has 
finally begun to support teams of 
investigators organized in, what 
may be called, clinical pharmacol- 
ogy units during their first year of 
formation. (As mentioned above, 
decisions about how best such 
groups may fit administratively into 
teaching centres have reached no 
unanimous conclusions, so that the 
word “units” should be considered 
as a comprehensive term, used for 
the sake of convenience to include 
a variety of organizational solu- 
tions. ). Currently three such groups 
receive support from the Founda- 
tion. 

Four years may be too short'a 
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time over which to attempt an eval- 
uation of a program, the effects of 
which will not be fully felt for at 
least ten. However, some interest- 
ing trends have emerged, which 
merit comment, concerning the sub- 
sequent careers of Fellows sup- 
ported by the Foundation. Fifteen 
Fellows have received a total of 26 
Fellowships from the Foundation. 
Of these, three are practising as 
full-time clinical pharmacologists, 
two in Canada and one in the 
United States. Five others, still in 
training, will almost certainly be- 
come fulltime clinical pharamcol- 
ogists. Two other Fellows are not 
yet far enough along in their train- 
ing to permit any useful prediction. 
It is not likely that the remain- 
ing five Fellows will pursue a 
career in clinical pharmacology. 
The principal investigators of two 
of the clinical pharmacology units 
supported by the Foundation were 
originally Fellows of the Founda- 
tion, and their units at present, in 
addition to receiving general sup- 
port, are training two post-graduate 
students, supported with Founda- 
tion Fellowships. 

The part played by the Found- 
ation in contributing to the estab- 
lishment of clinical pharmacology 
units is also proving to be an im- 
portant factor in achieving the 
Foundation’s aims. Such units and 
their members contribute to im- 
provement in therapeutics in a num- 
ber of ways. They undertake drug 
evaluation studies, and are con- 
cerned with research in the method- 
ology of the study of drug effects. 
They establish training programs, 
both for postgraduate students who 
wish to embark upon a career as 
full-time clinical pharmacologists, 
and for students who wish for other 
reasons to obtain some direct exper- 
ience with clinical pharmacology 
during their specialist training pro- 
gram. They participate in under- 
graduate teaching. They concern 
themselves with adverse-reaction 
reporting programs. Finally they 
perform a consultant service to 
other departments of the hospital, 
either with respect to the use of a 
given drug, or to the best way of 
undertaking a given drug trial. 


The Foundation has been an im- 
portant influence in the develop- 
ment of clinical pharmacology in 
Canada. It would present an un- 
balanced picture, however, to pre- 
tend that it has been the only 
influence. 


First of all, interest in this disc- 
ipline existed well before the 
Foundation came into being, and, 
in part at least, motivated its crea- 
tion. Secondly, although the Found- 
ation has contributed financially to 
the training and subsequent devel- 
opment of several clinical pharma- 
cologists in Canada, the immense 
contribution made by the centres 
where they work in providing labor- 
atory and office space, research 
equipment, salaries and ancillary 
personnel should not be underesti- 
mated. Similarly the Medical Re- 
search Council and other major 


to the support of the individual re- 
search projects of these investiga- 
tors. 

Nevertheless, on balance, it may 
be maintained that the Canadian 
Foundation for the Advancement 
of Therapeutics has accelerated the 
acceptance of clinical pharmacol- 
ogy as a discipline in Canada. It 
provides funds at a time when sup- 
port for training in clinical pharma- 
cology and the establishment of 
clinical pharmacology units was, 
and still is, difficult to obtain from 
other sources. However, limited by 
the budget at its disposal, the activ- 
ities of the Foundation have been, 
and must remain, essentially of a 
seeding nature. The future of clin- 
ical pharmacology in Canada, and 
its continuing support, will have to 
depend on funds made available 
through the major granting agen- 
cies. 
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Year of Unit Support | Fellowships Summer Research Total 
Disbursement | (Development Studentships| Grants 
Grants) 
1964 3,000 | 11,000 4,000 8,000 26,000 
1965 11,000 23,000 4,000 8,000 46,000 
1966 9,000 33,000 4,000 20,000 66,000 
1967 37,000 36,000 7,000 23,000 103,000 
1968 47,000 23,000 6,000 20,000 96,000 
1969 42, 000 9,000 _ 8,000 59,000 
1970 5,000 | — —_ 3,000 8,000 
TOTAL 154,000 135,000 25,000 90,000 404,000 
Total number of | 
awards | 11 26 24 10 71 
Total number of 
recipients a | 15 2? 7 49 
Table 2 summarizes the awards made by the Foundation since its origin. The figures 
are rounded to the nearest thousand. At the time of writing the most recent awards 
of the Foundation had been made in 1968, so that the awards listed for 1969 and 
1970 represent continuing payments on awards in 1968 or before. Total number of 
recipients is less than total number of awards because on several occasions awards 
to a given applicant have been renewed. 
Table 2.—Awards made by the Foundation 
Conclusion granting agencies have contributed DIKECTORS 


Dr. F. S. Brien (Chairman), Pro- 
fessor of Medicine, University of 
Western Ontario, London. 

Dr. A. Beaulnes, Professor, Depart- 
ment of Pharmacology and Thera- 
peutics, McGill University, Mon- 
treal. 

Dr. G. M. Brown, Chairman, Medi- 
cal Research Council, Ottawa. 

Dr. N. Epstein, ‘Professor, Depart- 
ment of Psychiatry, The Preston 
University, Hamilton. 

Dr. A. C. Hardman, Acting Deputy 
Director General, Food & Drug 
Directorate, Ottawa. 

Dr. I. Innes, Professor, Department 
of Pharmacology and Therapeu- 
tics, University of Manitoba, Win- 
nipeg. 

Dr. Peter Nash (Secretary). 

Dr. S. J. Weyman. (Treasurer), 
Medical Director, Syntex, Mon- 
treal. 

Dr. K. J. R. Wightman, Professor, 
Department of Medicine, Univer- 
sity of Toronto, Toronto. 


For information about the Foundation, please communicate with the Secretary, Dr. Peter Nash, 5400 Cote 


de Liesse, Montreal 101; Quebec. 
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CANADIAN MEDICAL RESEARCH: 
Survey and Outlook 


MEDICAL RESEARCH COUNCIL OF CANADA 
Report No. 2, 1968 


Sectton 20 
RESEARCH IN THE PHARMACEUTICAL INDUSTRY 


A number of industrial pharamceutical companies in Canada are ac- 
tively engaged in medical research. As would be expected, and as 
is right and proper, their research programs sare for the most part 
directed towards the discovery of nrw marketable drugs, but a 

small amount of research, apparently unrelated to this aim, is 

also in progress. The research programs of the different companies 
vary considerably in size. One large international company has 

its research laboratories only in Canada, and these are quite ex- 
tensive, including separate biochemistry, pharmacology, and micro- 
biology departments, each as large as or larger than the corres- 
ponding departments in many Canadian faculties of medicine. On 

the other hand, there are small companies in which a few researchers, 
though engaged primarily in carrying out toxicity studies of new 
drug preparations as required for approval by the Food and Drug 
Directorate, also have other research projects. 


One respect in which the medical research effort of the pharmaceu- 
tical companies differs most noticeably from that in faculties of 
medicine is the relatively large amount of synthetic organic che- 
mistry going on. This is, of course, associated with their 
research in pharmacology. Although this chemical work is directed 
at the synthesis of new drugs, it does include some quite sophis- 
ticated research in pure chemistry. 


In some of the companies the research is closely coordinated with 
that of the parent company outside Canada. In other cases, the 
research is apparently completely autonomous. In one instance a 
very large foreign company with no industrial or commercial 
operation in Canada supports a research institute with an apparent- 
ly autonomous research program. Altogether about 80 people of 
doctoral status, principally Ph. D. but also M. D. and D. V. 4M., 
are engaged in medical research as full-time occupation in Canadian 
pharmaceutical laboratories. About half of these are organic 
chemists, the remainder are mostly pharmacologists, biochemists, 
pathologists, and microbiologists or immunologists. In addition to 
these full-time researchers, most companies also have a medical 
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staff who arrange for clinical triaj]s of their new drugs by the 
medical community, carry out statistical surveys of the efficacy 

of their company's products that are an the therapeutic trial or 
rally arvange the piloting of their company's 


in general use, and gene 
1 procedures of the Food and Drug Di- 


products through the approva 
rectorate. 


In general, the facilities for medical research in the pharmaceu- 
tical industry are better than those in the faculties of medicine. 
Although a few laboratories are overcrowded, most are not, unlike 
most university laboratories. There is no shortage of good equip- 
ment. In most companies animal care facilities are far superior 
to those in most universities. Information services are better 
than in universities; in most laboratories the researcher merely 
makes a list of journal articles he would like to see and within 

a short time photostats of the articles appear on his desk. 


The Quality of Research in the Industny 


As in the case of medical research in universities, the quality of 
the research in the industry varies from excellent to poore, 

This is, of course, related to difficulties in the recruitment of 
staff due to the short supply of adequately trained personnel 
Recent significant contributions from Canadian pharmaceutical 
research laboratories include: the identification of 7-dehydro- 
cholesterol as a major intermediate jn cholesterol biosynthesis: 
the development of the first synthetic prostaglandin; and the dis- 
covery of an antibiotic now in extensive use, which in extremely 
minute traces will kill Fish, permitting the removal of useless 
fish from lakes and their subsequent replacement with commercially 
useful fish. The research laboratories associated with the pharma- 
ceutical companies publish a large number of scientific papers, 
some more than others, as is to be expected in view of the 
different sizes of their operations. 


Current Studies 


Medical research going on in the laboratories of pharmaceutical 
companies includes studies in the following areas: the basic 
mechanism of inflammation; the development of new steroid and 
non-steroid anti-inflammatory agents, reproductive physiology 

and pharmacology, including the search for inhibitors of sperma- 
togenesis, inhibitors of implantation, and of fertilization; the 
physiological activities, including the biochemical mode of action, 
of estrogenic and progestational agents, and the development of new 
antiferility agents: the mechanisms by which estrogens influence 
blood coagulation, the mode of action of immunosuppressive agents 
and their development (both synthetic immunosuppressive agents and 
antilymphocyte serum); the mechanism of fibrinolysis and its phy- 
siological significance; the physiology of gastric acid secretion 
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and the development of antiulcer apents, bronchodilators and anti- 
spasmodics;, central nervous syntem pharmacology, includinp the 

role of low molecular weipht amines, and the development of anti- 
emetic and anti-motion-sicknesa compounds, as well as tranquilizers 
and hypnotics, antidepressants and central stimuJants; the isolation 
of pituitary-releasing factors from urine; the development of 
tranquilizers and of antiobesity agents; the development of anti- 
hypertensive agents, including diuretics; the development of 
coronary dilators; the development of drups for the treatment of 
dental caries and periodontitis; agents for the treatment of 
dermatitis; the development of oral hypoglycemic agents; central 
nervous system stimulants; the development of methods for the 
evaluation of hepatotoxicity of compounds in the very early stages, 
both by morpholopic (electron microscopic) and biochemical procedures; 
the development of new urinary antibiotics; the development of 
antiparasitic agents, antimatarial, antischistosome, anticoccidial 
and amebicidal; studies of the pharmacology of prostaglandins; 
techniques for the routine screening of antibiotics, including an 
active search for tocpial antipseudomonas agent; the production 

and testing of antiviral apents; and research in pharmacy, in- 
cluding such studies as the formulation of new dosage forms of 
drugs and the development of more predictably disintegrating com- 
pounds. 


An active program is going on the biosynthesis of cholesterol, 

which includes studies of factors determining whether the predominant 
site of biosynthesis of cholesterol is the intestinal mucous 

membrane or the liver. This program is of course associated 

with the development of antihypercholesteremic agents. 


Lest it might be thought that the research of the pharmaceutical 
laboratories represents an endeavour altogether apart from other 
Canadian medical research, it is pertinent here to draw attention 
to the collaboration between universities and the pharmaceutical 
industry. Some of this is at the level of basic chemistry, pharma- 
cology, biochemistry, pathology and physiology, and part of it is at 
the applied level, principally involving clinical trials of new 
therapeutic agents. In some instances pharmaceutical companies 
provide outright grants to universities for research. Some of 
their staff participate to a limited extent in current teaching 

and service programs, some hold part-time university appointments. 
On occasion their special facilities ar. made available to uni- 
versity staff with special research problems that might not be 
readily solvable without them. The collaboration that exists has 
been profitable and it is to be hoped that more will develop. 

From the point of view of the medical schools, and schools of phar- 
macy, much would be gained by many faculty members from increased 
contact with their colleagues in industry. 
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The volume of research in the Canadian pharmaceutical industry has 
often been commented on. It will be sufficient now to say that 
the industrial complement of the country's research effort is an 
essential one, and that the strenghtening of pharmaceutical re- 
search would be an important development for the health sciences 
in Canada. Over and above the addition it would in itself make 

to our total scientific resources in the health field, it would 
result in an enlargement of view and opportunity for medical 
scientists in our universities. 
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ACADEMIC AND INDUSTRIAL 
CONTRIBUTIONS TO DRUG 
RESEARCH 


The Trueman Wood Lecture by 
ERNST“B.-CHAIN, M.A., Ph.D., D:Phal., F.R'S., 


Professor of Biochemistry, Imperial College of Science 

and Technology, delivered to the Society on 

Wednesday, 19th Fune, 1963, with the Rt. Honble. 

Lord Nathan, P.C., T.D., F.B.A., Chairman of 
Council of the Society, in the Chair 


THE CHAIRMAN: It has been the custom in this Society ever since this Trueman 
Wood Lecture was instituted to regard it as a central point in the year’s programme, 
and so an occasion when the Chairman should himself take the Chair. Sir Henry 
Trueman Wood was Secretary of the Society for a period of nearly forty years from 
1879 until 1917, and this lecture was founded to commemorate his extraordinary 
activity and service. Throughout, the Trueman Wood Lecture has had a special 
scientific flavour. I have just been looking at the names of some of those who have 
delivered it in the past. They include Sir Oliver Lodge, Lord Rutherford, Sir Harold 
Spencer Jones, Lord Adrian, Sir Robert Robinson, Sir Bernard Lovell and Sir 
John Cockcroft. By some strange chance, with the exception of Sir Oliver Lodge, 
I have the distinction of having had some acquaintance—even though in some cases 
slight—with each one of them. Some of you here perhaps may have met Lord 
Rutherford. He was an amazing figure. Rather a rubicund, square man—bucolic 
almost—you would have thought of him as a man of brawn rather than a man of 
brain. He made a most remarkable contribution to scientific thought and action. 

If you were to look at Professor Chain here to-day I don’t know that your first 
idea would be that he was a scientist of the first order. He is rather bird-like in some 
ways! His eye moves swiftly, his hands flutter; but they only flutter until they are in 
action—and then they are as purposeful as the wings of a bird. He has a high sensitivity. 
He can sense a theory far ahead. He can even sense a fact, which is even more difficult, 
and—most difficult of all—he can sense an atmosphere. He has been remarkably 
right over a long period of years. You know, of course, because you are largely an 
audience of scientists whom I, a layman, am addressing, you know his achievements. 
You know that he is occupying the Chair of Biochemistry in the Imperial College of 
Science and Technology, the Wolfson Chair. You know that he is a Fellow of the 
Royal Society. You know, no doubt, that with Sir Alexander Fleming and Sir Howard 
Florey he is one of the Nobel Laureates—in respect of the discovery and the applica- 
tion of Penicillin. He has for a good many years past been working in Rome at what 
is one of the most remarkable set of laboratories to be seen anywhere. Now he is 
coming back to London: a great gain, I believe, to scientific work in this country. 
Those of you who know him won’t need me to expand upon his merits and his 
achievements. Those of you who don’t, have your chance this evening of finding 
out and assessing for yourselves the quality of man that he is. 


The following lecture was then delivered. 
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THE LECTURE 


INTRODUCTION 


Let me first absolve my formal duty—to express my gratitude to the Chairman 
and the Council of this distinguished Society for the invitation to address you this 
afternoon. As a matter of fact, in this particular case this expression of thanks is not 
at all a mere formality; I experience a very real sincere pleasure to speak here under 
the chairmanship of Lord Nathan with whom I am not only linked by ties of per- 
sonal friendship now stretching over a period of more than twenty-five years, but 
for whom I have a very great admiration as a public servant, devoted to his duties 
with inexhaustible energy and utter disregard of any considerations of personal 
comfort, and endowed with an incredible capacity for hard work. As a scientist, I 
am very conscious of the fact that as one of the creators and as the present Chair- 
man of the Wolfson Foundation, he has made notable and most important con- 
tributions towards the development of British science, which have already had 
important consequences, but the full impact of which in all its wide ramifications 
will only gradually become apparent, and not least in the field of science to which 
this lecture is devoted. 


The Value of Drugs to Mankind 

The subject of this lecture, the development of drugs, is one in which I am very 
interested and to which I have devoted a lot of my time. 

I wonder, however, if my enthusiasm about drugs is shared by all members of 
this Society, for the climate of public opinion with regard to drugs is cool—to say 
the least; the word drug has acquired almost a derogatory tinge. In the minds of 
many people—and some of them in high places—drugs are immediately associated 
with deformed thalidomide babies, and those who take a more lenient view, still 
consider them as rather expensive, dangerous chemicals of somewhat doubtful 
value with which they are overdosed and which are urged on them, or their doctors, 
by the persuasive voice of commercial propaganda; and as to drug manufacturers, 
these are downright suspect, and the picture of nasty vulture-like greedy creatures, 
predatory and thriving on human pain and disease, comes to the mind of lots of 
people. 

Well, Mr. Chairman, Ladies and Gentlemen, this is exactly the reason why I am 
giving this lecture. I, for one, believe that drugs are one of the greatest blessings— 
perhaps the greatest blessing—of our time. 

I could do without any of the means for fast locomotion which modern techno- 
logy has made available to us, be it motor cars, trains or jets, I could live very 
nicely without a wireless or television set and, in fact, do, and could at a pinch even 
do very well without electric light—but I shudder at the thought of having to 
undergo the torture of the extraction of a wisdom tooth without a local anaesthetic, 
or, much worse still, of having a limb amputated, or even to undergo an append- 
ectomy without a general anaesthetic. I should certainly hate to be in the position 
in which we all were before the armoury of modern drugs and vaccines was available 
to therapeutic medicine, when I might have had to helplessly watch my wife dying 
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from child-bed fever, or my friends going down with diabetes or tuberculosis, or 
my children being crippled with rickets, or—worse still—paralysed by polio- 
myelitis. When people talk to me with regret or nostalgia about the ‘good old 
times’, Victorian or even earlier, I wonder whether they have paused to give these 
facts just a little consideration. 


The Purpose of this Lecture 


Having thus pleaded the case for the great value and usefulness of drugs to 
humanity, I come to the central theme of this talk; where and how are drugs dis- 
covered and developed? 

Drugs are fine chemicals, either synthetic or of natural origin. Consequently, 
chemical research has played and must always play a predominant réle in their 
development. But the biological aspects of drug research are equally important. 
Some of the most important groups of drugs were discovered through physio- 
logical, pharmacological, nutritional, microbiological and, in some instances, 
clinical investigations, and certainly the quantitative assessment of the activity of 
drugs and their testing, which of necessity must precede the clinical use in order to 
ascertain the absence of harmful effects, needs the extended applications of bio- 
logical methods. It is therefore clear that both chemical and biological research is 
required for the development of drugs. 

The question which I should like to analyse to-day, as objectively as I can— 
sine tra et studio, as the saying goes—is where does this research take place? 
Research activities take place in the universities and outside the universities in 
laboratories attached to private industrial enterprise. What are the relative con- 
tributions from academic and industrial laboratories in the specific field of drug 
research? Have the most important advances originated in university or industrial 
laboratories? Who are the people to whom we owe gratitude for the great advances 
in drug therapy which we have witnessed during our own lifetime? What, in par- 
ticular, is the rdle of the much abused pharmaceutical industry in this connection? 

In the analysis which I have set myself as task in this lecture I speak as a scientist 
who has spent his whole life in academic non-industrial laboratories, but who has 
lived since his early childhood in the milieu of chemical industry and knows well its 
atmosphere, inner workings and problems, and is particularly familiar with the 
pharmaceutical industry with which he has had for many years close associations. 


The Developments of Academic and Industrial Research in this Century 


It is generally assumed that it is to the academic laboratories (in universities and 
in pure research institutes) that the lion’s share in scientific research, both chemical 
and biological, has fallen, and that the really important discoveries have emanated 
from them, whereas the industrial laboratories were mainly concerned with 
immediate production problems or routine research of a lower grade, referred to 
often as ‘applied research’. 

This may have been true until the beginning of this century, but it is certainly 
not true any longer since then. In the last fifty years the pattern of the organization 
of scientific research has undergone a marked change, and the pace of this change 
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ACADEMIC & INDUSTRIAL CONTRIBUTIONS TO DRUG RESEARCH 


has become increasingly rapid. Industrial research laboratories, many of which 
are much larger and better equipped than university laboratories, have come into 
being in many countries, and play an increasingly important role in scientific 
research, often actually surpassing that of the universities. This applies not only to 
all fields of chemistry, inorganic, organic, physical and biochemical, and to a 
particularly large measure to the section of chemistry specificaily concerned with 
drug research, pharmaceutical chemistry, but also to the biological sciences, 
pharmacoiogy, physiology and microbiology. 

I hope to be able to prove in this talk that the university laboratories hold by no 
means the monopoly in the field of drug research, but that both university and 
industrial laboratories have made equally important contributions, each in its own 
specific manner, and that the best results have often been obtained in the past, and 
are likely to be obtained in the future, by the closest collaboration between academic 
and industrial research laboratories. "The deciding factor for success in scientific 
research is not the place where it is carried out, but the qualities of the man who is 
carrying it OUt. 

As for the term ‘applied science’, often applied in a derogatory manner to 
industrial research, I can do no better than to quote the words of Louis Pasteur, 
one of the greatest ‘pure’ scientists of all time, and the creator of the field of 
chemical microbiology in which I have been active for many years: ‘II n’y a pas des 
sciences appliquées. L’union méme de ces mots est choquante. Mais il y a des 
applications de la science, ce qui est bien différent.’ 


DEVELOPMENT OF SOME IMPORTANT FIELDS OF PHARMACEUTICALS 


Let us now proceed to consider as concrete examples a few selected important 
fields of pharmaceuticals ana analyse whether their origin and development 
stemmed from academic or industrial research laboratories. 

I can do no more than this, for the drug field is immense and I cannot hope to 
give you in one short lecture more than a very superficial and inadequate glimpse. 
It would need a whole course of lectures—and a long course at that—to treat the 
theme of my talk in a comprehensive manner. 


Mild Analgesics; Aspirin, Phenacetin, Pyramidon 


The two most widely used antipyretics and mild analgesics are phenacetin and 
aspirin. Both preparations were developed in an industrial laboratory, that of the 
German chemical firm Bayer, and became the financial pillars for the development 
of the pharmaceutical section of this firm which in later years was to become world- 
famous through its discoveries in the field of chemotherapy. Phenacetin arose 
from the necessity to find an industrial use for the large quantities of p-nitrophenol 
which accumulated as a by-product of a process for the preparation of certain dyes. 
p-Nitrophenol is readily reduced to p-amino-phenol and one of the young chemists 
of Bayer, Dr. Carl Duisberg, who in later years became one of its directors and 
chairman of the board, was responsible for the initiative to investigate the anti- 
pyretic properties of derivatives of p-amino-phenol, on the basis that the reiated 
aniline and acetanilide had already been shown to possess antipyretic properties in 
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the 1860s, but were too toxic for use. Phenacetin proved to be the desired product 
and became almost immediately popular. 

Aspirin was discovered in attempts to produce a salicylic acid derivative which 
was more palatable and better tolerated than salicylic acid itself, whose analgesic 
properties in rheumatic pains have been known for centuries. One of the organic 
chemists of Bayer, Felix Hoffman, who worked on methods of acetylating various 
organic compounds, discovered an easy way of acetylation of salicylic acid with 
acetic anhydride, and recognized its value in therapeutics. Hoffman’s acetylation 
work led, among other compounds, to the synthesis of heroin, the diacetyl- 
derivative of morphin, a powerful narcouc, but quick to induce addiction. 

A third substance with antipyretic activity in very wide use is Pyramidon. 
This substance was developed in the laboratories of another great German chemical 
firm, the Héchster Farbwerke (formerly Meister Lucius und Brinning) by 
F. Stolz, a pupil of A. von Bayer. Pyramidon is the result of the study of a long 
series of pyrazolone derivatives, the first of which was discovered by the famous 
organic chemist Knorr in 1883. In this case the first impulse came from a university 
laboratory; Knorr followed up reactions of phenylhydrazine, a most important 
reagent discovered eight years earlier by E. Fischer, with ketoesters. It was a long 
and laborious way, however, from Knorr’s antipyrin to the very much better 
antipyretic pyramidon, and the study leading to this compound is a typical example 
of industrial pharmaceutical research. 


Local Anaesthetics 


Let us now consider for a few moments another extremely important group of 
drugs, the local anaesthetics. Until the end of the last century the alkaloid cocaine 
was exclusively used for this purpose. This substance is expensive and addiction 
forming, and attempts to find a simple synthetic substitute were made. Success was 
achieved by Einhorn, of the University of Munich, who discovered that derivatives 
of the simple p-amino benzoic acid had the desired properties. In this case the 
basic discovery was made in an academic laboratory. ‘To develop this field further, a 
collaboration between Einhorn and the Héchster Farbwerke, already mentioned in 
connection with the synthesis of pyramidon, was started and the result of this 
collaboration was that in 1909 the local anaesthetic Novocain (procaine) came into 
industrial production, which had found the most widespread use and after over 
fifty years is still one of the most extensively used local anaesthetics. ‘This substance 
was the starting point for an enormous amount of work, mainly in industrial 
laboratories, to find similar or better substances, and virtually thousands of com- 
pounds in this series were synthesized and tested. In 1932 an important further 
progress was realized through the work of Miescher at the research laboratories of 
the Swiss firm Ciba which led to the discovery of percaine, the first long-lasting 
local anaesthetic, which has a structure quite different from that of the substances 
of the procaine type and was the result of careful and laborious pharmacological 
and chemical research. 

The following sequence of events, which is characteristic for this type of work, 
outlines the way in which percaine was developed. 


7609 


7610 


Special Committee 


ACADEMIC & INDUSTRIAL CONTRIBUTIONS TO DRUG RESEARCH 


The starting point was the search for a new antipyretic. In view of the well- 
known antipyretic properties of acetanilide (see above) it was decided to test the 
cyclic analogue of this substance oxindol, and its ring analogue, dihydrocarbostyril. 
The latter proved to have local narcotic effect. A large number of derivatives of 
carbostyril were then made, and of these the amides of carbostyril carboxylic acid 
proved to be particularly interesting. They were devoid of antipyretic properties 
for which they had been originally planned, but exhibited strong local anaesthetizing 
action. Substitution of the amide group by basic radicals and introduction of ether 
grouping in 2-position led to very powerful long-lasting local anaesthetics, of which 
percaine is a representative which at one time was widely used in clinical practice. 

Finally, mention must be made of the local anaesthetic xylocain, developed by 
Lofgren in collaboration with the Swedish pharmaceutical firm Astra, which is 
probably the best of the local anaesthetics at present available. It is a derivative of 
the aforementioned acetanilide, one of the oldest synthetic drugs which was known 
to have mild local anaesthetizing action in addition to its antipyretic properties. 


General Anaesthetics 


Of the general anaesthetics the barbiturates are perhaps the best known and most 
widely used. The original idea that diethylbarbiturate was endowed with strong 
hypnotic properties came from a practising physician, von Mehring. The com- 
pound was synthesized by E. Fischer in 1902 and was found indeed to possess the 
predicted properties. This observation opened up the way for a large-scale indus- 
trial attack on this class of compounds, and a host of analogues were synthesized and 
tested. One of these, phenylethylbarbiturate, synthesized by scientists of Bayer and 
known under the name of luminal, was found to possess an important property 
which veronal did not have: it was effective in epilepsy, and is still the drug of 
choice in this condition. An important development in the field of gaseous anaes- 
thetics is the introduction of fluothane, by I.C.I. chemists and pharmacologists. 
Fluothane, like chloroform, is a halogenated hydrocarbon, but is almost com- 
pletely non-toxic, and endowed with potent anaesthetizing power. An additional 
advantage is that it is non-inflammable and non-explosive. 


Neuropharmacology, Allergy and Psychopharmacology 


I come now to one of the most important chapters of modern drug research, the 
field of neuropharmacology. By far the biggest impulse in this field, the impact of 
which is as yet far from being spent, came in the first decade of this century from 
an industrial research laboratory, this time a British one, the Wellcome Physio- 
logical Research Laboratories, and the chief authors of the discoveries were the 
physiologist Sir Henry Dale and the late organic chemist Professor Barger, both 
employed at that time at this firm. 


Adrenalin: Sympathomimetic Drugs 


‘Towards the end of the last (1897) and the beginning of this century (1900-1903) 
a pharmacologically very active substance was isolated from the medulla of the 
adrenal gland which was termed adrenaline and which produced the same effect 
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as did stimulation of the sympathetic nervous system. This work and the deter- 
mination of its structure was accomplished in university laboratories by Abel, 
Takamine, v. Fiirth, and others. The substance was synthesized in 1905 by Stolz in 
the laboratories of the Héchster Farbwerke. Pharmacologically active substances 
secreted internally by glands into the blood stream were given the name hormones, 
and adrenaline was thus the first hormone to be synthesized. This important 
advance was made in an industrial laboratory. Adrenaline was shown to be chemic- 
ally a derivative of the dihydroxybenzol catechol, and it was at first believed that 
the pharmacological activity of the substance was anchored in its catechol moiety. 
In 1910 a paper by Barger and Dale, which has now become classical, appeared 
from the Wellcome Physiological Research Laboratories, in which the synthesis of 
a whole series of amines, aliphatic and aromatic, were carried out and their pharma- 
cological activity tested, and it became clear that many of them exhibited pharma- 
cological activity very similar to that of adrenaline, though they were not deriva- 
tives of catechol. Barger and Dale coined the term ‘sympathomimetic drugs’ for 
these substances because they mimicked the action of sympathetic nerves, when 
stimulated, on the muscle innervated by them, and it became, in fact, subsequently 
clear that adrenaline and related substances were actually produced at the endings of 
sympathetic nerve fibres or were the chemical ‘mediators’ for their action. ‘The 
field of sympathomimetic drugs has acquired an enormous importance not only as an 
almost inexhaustible source of potent drugs, nearly all developed in industrial 
laboratories, but also from the theoretical point of view. Pages could be filled with 
the formulae of substances related to this group which were found to possess 
important pharmacological activity. Of the vast number I should only like to 
mention the group of pressor amines and of ‘energizers’ of which ephedrine, 
amphetamine and benzedrine are generally known representatives. 


Lysergic Acid Derivatives 


Two other discoveries in the field of pharmaceutical chemistry of the greatest 
importance, which came out from the Wellcome Laboratories, must be mentioned 
here, each of which has opened a vast chapter of theoretical and practical pharma- 
cology. Both are the outcome of a systematic study by Dale and Barger of the 
pharmacologically active constituents of ergot, a fungus growing on rye which 
produces serious intoxications in man and cattle —a typical industrial research 
project. The components chiefly responsible for those effects are the ergot alkaloids 
deriving from lysergic acid. One of these was isolated by Barger and given the name 
of ergotoxine; it was later found to be a mixture of two substances. Other members 
of this group were isolated by Stoll and his collaborators at another industrial 
laboratory, that of Sandoz, in Basle; the most important of these are ergotamine 
and ergometrine which have a potent constricting effect on the uterus and are 
widely used in gynaecology. Synthetic derivatives of lysergic acid, also developed 
by Sandoz, are among the most effective drugs against certain forms of migraine. 


Histamine and Allergy: Antihistaminics: Tranquillizers 


But I mention the lysergic acid development only in parenthesis. "Therapeutically 
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important as it is, and very much to the point as far as my main theme is concerned 
as another example of important contributions to drug research from industrial 
laboratories, it is completely overshadowed in importance by two other pharma- 
cologically active constituents of ergot. Both of these were isolated in the Wellcome 
Research laboratories and both of them have given rise not only to the development 
of a vast number of important drugs, but have also proved immensely important 
from the theoretical point of view and have led to some of the greatest advances 
ever made in the sciences of pharmacology and neurophysiology. One of these 
two substances is the base histamine isolated by Barger and Dale. The pharma- 
cological properties of this substance, studied by Dale and Laidlaw, revealed 
that it induces most powerful spasms of the uterus, the intestine and the bronchii, 
and in general resembles in its action the symptoms of anaphylactic shock. 
It was, in fact, demonstrated by Dale and collaborators, as well as by many 
other workers, that histamine is released from the tissues in anaphylactic shock and 
is responsible for its symptoms, as well as numerous other pathological conditions. 
The importance of its discovery for the understanding of allergy can hardly be 
overemphasized. This led in later years (1938) to the discovery by Bovet at the 
Institute Pasteur of the first histamine antagonist, antergan, the first effective drug 
in hay fever and similar conditions. A new class of pharmaceuticals became thus 
available, the antihistamines which were developed at first mainly by Rhéne- 
Poulenc in France, but very soon many industrial laboratories all over the world 
took part in this development, with the result that a large number of very effective 
antihistamines is now available for use in allergic conditions, sea sickness, nausea 
in general, etc. A by-product of this industrial drug research is the discovery 
of another important group of pharmaceuticals, the tranquillizers. It was observed 
that some of the antihistaminics possessed pronounced sedative action and a 
systematic attempt was then made to modify the structure of these substances in 
such a way as to intensify this sedative property. The studies led to positive results, 
with the discovery of chlorpromazine, in the laboratories of Rhéne-Poulenc, a 
substance in which the antihistaminic properties were less pronounced, but which 
revealed itself as a powerful tranquillizer which has found widespread use. As we 
are talking of tranquillizers, I should like to mention a second important class of 
these substances which has nothing to do with antihistaminics, but is also the 
result of research in an industrial laboratory. This is the class of compounds 
deriving from one of the Rauwolfia alkaloids, reserpine, which was discovered in 
1952 by Schlittler and collaborators, in the research laboratories of the Swiss firm 
Ciba. It has turned out to be a very important psychopharmacological drug. 


Parasympathomimetic Drugs 


But, returning to the work of Dale on the active constituents of ergot in the 
Wellcome Physiological Laboratories, I have now to relate another epoch-making 
discovery with perhaps even greater repercussions, if that is possible, than the 
histamine discovery. Dale noticed that some samples of ergot showed pharma- 
cological effects which were different from those of the known components, the 
lysergic acid containing alkaloid ergotoxin and the bases tyramine and histamine. 
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He suggested to one of his chemical collaborators, Ewins (who in later years was to 
become famous as research director of the British pharmaceutical firm May and 
Baker for the discovery of sulphapyridine), that he make an attempt to isolate the 
substance responsible for the peculiar pharmacological effects which he had 
observed, and Ewins succeeded in doing so. He was able to isolate in very small 
amounts a pharmacologically very active substance which he showed was acetyl- 
choline. This substance was shown a few years earlier to possess pharmacological 
activity by Hunt, but Dale in a comprehensive pharmacological study published in 
1914 extended these observations to a very large extent and showed that it produced 
effects very similar to those produced when the vagal or parasympathetic nerves were 
stimulated. He suggested later that it could be the chemical mediator for the 
parasympathetic nervous system in the same way as adrenaline or related sub- 
stances were shown to be the mediators of the sympathetic nervous system. 

In 1923 Loewi actually demonstrated that acetylcholine was secreted after vagal 
stimulation of the heart, and, as is well-known, for this discovery of the chemical 
mediator of the parasympathetic nervous system Dale and Loewi were jointly 
awarded the Nobel Prize in 1936. The discovery of acetylcholine as chemical 
mediator of the parasympathetic system not only kept theoretical neurologists and 
neurochemists busy for decades—even to-day it is still one of the most popular 
subjects of study in this field—but stimulated a tremendous amount of drug 
research designed on the one hand to synthesize analogues of acetylcholine with 
parasympathomimetic action, but also to obtain inhibitors to the acetylcholine 
splitting enzyme, choline esterase, which Dale also had discovered to be produced 
at the nerve endings, in order to prevent an accumulation of acetylcholine. As in 
the field of sympathomimetic drugs, one could fill pages with substances related to 
acetylcholine or inhibiting choline esterase. The muscle-relaxing drugs succinyl- 
choline, discovered by Bovet and independently by Philips at the research labora- 
tories of Burroughs Wellcome, and dekamethonium, discovered by Paton and 
Zaimis, are examples of acetylcholine esterase inhibitors which have found wide 
clinical use. Rarely can a contribution from a university laboratory have exceeded 
in theoretical or practical importance the discoveries which originated in the 
industrial Wellcome Physiological Research Laboratories. 

In the field of hormones many of the original important observations came from 
physiological studies mainly in university laboratories and also from clinical 
observations, but as the field developed to the immense dimensions it has attained 
now, contributions from university and industrial laboratories became of equal 
importance, both in the chemical, physiological and pharmacological aspects. 

The term hormones was coined by Starling, one of the greatest physiologists of 
this century, to denote pharmacologically active substances internally secreted by 
glands in order to regulate the metabolism. The blood-sugar regulating insulin is 
such a substance, and, as is well-known, it was isolated by Banting and Best in 1923 
in the Institute of Physiology at Toronto, following older observations by Min- 
kowski, in a German university laboratory, that pancreatectomy leads to diabetic 
symptoms. Industrial laboratories have worked out practical methods for the mass 
production of insulin, and the pioneers in this field were the Eli Lilly Laboratories 
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who collaborated closely with the Toronto scientists. Furthermore, the important 
development of the long-lasting protamine-zinc insulin preparation in the research 
laboratories of the Danish firm Loewen is noteworthy. 


Steroid Hormones 

We must now consider briefly the vast and intricate field of steroid hormones. 
In no other drug field has there been closer interplay between university and 
industrial research laboratories than in the vast field of steroid drugs, and it is 
impossible to draw a sharp line of demarcation between the two or to attribute 
greater merits to the achievements of one or the other form of scientific organi- 
zation. 

There are several aspects of steroid research which must be considered separately : 
1. The recognition of their physiological activity, 2. the isolation and determination 
of their chemical structure, and 3. their synthesis and the synthesis of their anal- 
ogues. The latter aspect is of particular importance in view of the fact that most of 
the steroid hormones are produced in Nature in minute amounts only and cannot 
become drugs of practical usefulness unless they, or their analogues, have been 
made accessible in larger quantities by synthetic methods. 

The recognition of the physiological activity of the two main groups of steroid 
hormones was made through physiological and clinical observations from academic 
investigators. ‘That of the sex hormones was discovered by Aschheim and Zondek, 
who observed that the urine of pregnant women induced oestrus in mice and rats. 
This observation forms the basis of the famous Aschheim-Zondek pregnancy test. 

‘The first indication that the adrenal cortex, the source of the second great group 
of steroid hormones, the adrenocorticosteroids, is involved in hormonal activity 
came from the clinical observations of Addison, who discovered that dysfunction of 
the adrenal cortex leads to a well circumscribed pathological syndrome, which 
later became known as Addison’s disease. 

The first successful attempts for the isolation of the oestrus-producing hormones 
from urine and the recognition of their steroid nature came from academic labora- 
tories, that of Butenandt in Germany and Doisy in St. Louis, and important 
contributions came from the laboratories of Marrian in England, Laqueur in 
Holland and Girard in France. The first male sex hormone, androsterone, was 
isolated by Butenandt, and its structure determined in 1932. Three years later, 
Laqueur announced the isolation of the more potent male hormone testosterone. 
A year earlier, in 1934, four different laboratories, that of Butenandt, of Winter- 
steiner, of Slotta and of Wettstein of Ciba, reported the discovery of the corpus 
luteum hormone progesterone. 

It is important to recall here that right from the beginning the academic investi- 
gators received much assistance from industrial research organizations in their 
isolation studies of the sex hormones which necessitated the extraction and working- 
up of very large quantities of urine. In fact, it is fair to state that this work could not 
have been completed without close collaboration between academic and industrial 


research workers and represents one of the classical examples of the fruitfulness 
of this collaboration. 
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Over thirty important steroids were isolated from the adrenal cortex, and in this 
field Reichstein in Basle, Kendall at the Mayo Clinic, Wintersteiner and Pfiffner, 
first at Columbia and then at the Squibb and Parke, Davis laboratories, were 
particularly active. A big impulse to this field was given by a clinical observation, 
that of Hench of the Mayo clinic, who discovered that one of the corticosteroids, 
termed by Kendall Compound E, 17-hydroxy 11-dehydrocorticosterone, later 
termed cortisone, had pain-reducing activity in arthritis and later was found to 
possess general antiinflammatory activity. 

A further very important discovery was the recognition by Simpson, Tait and 
Bush in Dodds’ laboratory, of the sodium-retaining steroid hormone aldosterone, 
the structure of which was elaborated by these workers in collaboration with Reich- 
stein and a team from the Swiss firm Ciba under Wettstein. 

We come now to the third aspect of work on steroids, the synthetic one. Here 
academic laboratories were active at the beginning, and in the field of sex steroid 
hormones the laboratory of Ruzicka, who worked in close association with Ciba, 
was particularly prominent, in addition to Butenandt. ‘he field of sex hormones 
has a great importance not only for the regulation of sexual functions, but has also 
close bearing on the cancer field. Huggins in Chicago, a surgeon, showed that 
breast cancer in mice can be inhibited by oestrogens. It was therefore of particular 
importance that a relatively simple synthetic substance with oestrogenic properties 
became available through the work of Dodds and Robinson, who showed that the 
readily accessible stilbene derivative stilbestrol, possessing a structure much 
simpler than that of the steroid oestron, exhibited oestrogenic action. ‘This sub- 
stance not only proved as effective in the treatment of breast cancer as was oestron, 
but also in the treatment of cancer of the prostate gland, and is still the drug of 
choice in cancers of this type—it is, in fact, so far the only drug really therapeutically 
effective in any kind of cancer. 

As the field of steroids developed, particularly that of the adrenocorticosteroids, 
industrial laboratories became more and more active in the synthetic field, and very 
soon the overwhelming majority of synthetic steroid drugs originated in industrial 
laboratories. In a catalogue of over 1,400 synthetic steroids listed in a recent 
monograph, more than 1,300 were made in industrial laboratories. ‘his represents 
a truly monumental synthetic effort and a dazzling display of chemical ingenuity. 
It is impossible to mention all the industrial laboratories which have played a 
prominent part in this development, but the following selection of names of 
firms, each of which is associated with some important development in the steroid 
field, must suffice: Ciba, Glaxo, B.D.H., Pfizer, Merck & Co., Schering, Upjohn, 
Syntex, Searle, Parke, Davis, Lederle, Squibb, Organon, Olin Mathieson, Sterling 
Winthrop. It is impossible to describe in any detail the individual contributions 
of the different organizations in the field of steroid synthesis, but mention must 
be made of the spectacular tour de force of the synthesis of cortisone in the 
laboratories of Merck & Co., under Sarett in collaboration with Kendall of the 
Mayo Clinic, involving thirty-three steps, twelve of which were concerned with 
shifting the OH group in twelve position in the starting material, desoxycholic acid, 
to the position eleven. 
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It is perhaps not generally realized that without this synthesis, the development 
of which was made at the cost of over one million dollars, the discovery of the 
physiological effects of cortisone and the whole corticosteroid therapy development 
which stemmed from it, would in all probability not have been made at all, or 
certainly would have been retarded for many years. The synthesis was the sequence 
of a war-time programme sponsored by the U.S. Office of Scientific Research and 
Development and undertaken jointly by industrial and academic research labora- 
tories; its ain was the synthesis of some of the steroid hormones of known structure 
from adrenal gland extracts which, according to the rumours emanating from 
Germany, enabled pilots to fly at high altitudes. This rumour was shown to be 
without foundation by 1943, and the Government lost interest in the project. 
However, this work led to the synthesis of one of the cortical steroids, Kendall’s 
compound A, by Kendall himself; this substance, later termed dehydrocorti- 
costerone was made available in quantities sufficient for clinical testing by Merck 
& Co. The compound proved disappointing not only from the aviation point of 
view, but also in influencing the symptoms of Addison’s disease. Despite these 
disappointments, the synthetic studies on adrenal steroid hormones were con- 
tinued by Kendall and Merck & Co. and their effort was concentrated on Kendall’s 
Compound E, later termed cortisone. The synthesis of this compound, similar in 
structure to dehydrocorticosterone, except for the presence of an oxygen atom in 
position 17, proved to be a very difficult and costly proposition. The incentive to 
this enterprise was essentially pure scientific interest, for all that could be hoped for 
at this stage, under the best conditions, was to find the active principle respon- 
sible for the therapeutic effect of adrenal gland extracts in Addison’s disease, a 
relatively rare pathological syndrome which could in any case be treated by the 
crude extracts. Eventually, the laborious synthetic method referred to above was 
worked out, and slowly, over the course of several years, about one kilo of synthetic 
material was accumulated and distributed for clinical testing to various clinical 
centres. The first results reported were in no way spectacular and certainly did not 
warrant the enormous effort spent in obtaining the material. Eventually, a lot of 
1 gm, the three-hundred-and-first of the synthetic lot which had been accumulated 
by Merck & Co., was sent to Dr. Hench of the Mayo Clinic at his request. Dr. 
Hench, on the basis of clinical observations, for some years had had the hunch that 
a constituent of the adrenal gland was implicated in the syndrome of rheumatic 
arthritis and had expressed the wish to experiment in this connection with Kendall’s 
Compound E once it became available in sufficient quantities. With the synthetic 
specimen he treated a case of rheumatoid arthritis with the results that the world 
knows, and which earned him the Nobel Prize in 1950, together with two of the 
prominent organic chemists in the field of adrenocorticosteroids, his colleague at 
the Mayo Clinic, Dr. Kendall, and Dr. Reichstein, Professor of Organic Chemistry 
at the University of Basle. 

It is interesting to reflect that Dr. Hench’s discovery might never have been 
made if the supply of synthetic cortisone accumulated by Merck & Co. had 
been exhausted at the three-hundredth gram. It is most doubtful if the 
enormous synthetic effort would ever have been repeated a second time by another 
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commercial organization, with no other incentive than to find the active principal 
for the treatment of Addison’s disease. The discovery of the anti-inflammatory 
effect of cortisone not only is a typical example of the value in the field of drug 
research of close collaboration between academic and industrial laboratories, and 
the great importance of the original scientific contributions coming from the 
industrial laboratory, but represents one of the cases where the discovery could not 
possibly have been made without the active participation in the research programme 
of an industrial research organization. The cortisone synthesis was gradually 
improved and the product became available at a much lower price. A most impor- 
tant contribution in the field of cortisone synthesis and of fundamental importance 
for steroid synthesis in general came from scientists of another industrial research 
laboratory, the Upjohn Co. As was pointed out above, one of the difficulties in the 
cortisone synthesis was the introduction of the hydroxy group in the eleven position 
of the steroid ring system. Twelve steps, each with a low yield, were necessary for 
this operation in the first synthesis of Kendall and Merck & Co. The Upjohn 
workers found that it was possible to introduce the hydroxy-group in the eleven 
position in a steroid much nearer in structure to that of cortisone, progesterone 
(which had become readily available from Mexican plant material), by a degradation 
process involving only six steps in one single step and a yield of over go per cent, 
and this made possible the development of a cortisone synthesis involving only 
seventeen steps, with a corresponding reduction in price. Later, using different 
micro-organisms for different oxidation steps, the cortisol synthesis from pro- 
gesterone could be achieved in only four steps. As a footnote to the epic of the 
cortisone synthesis, it must be mentioned that cortisone, very soon after its intro- 
duction in medicine at great effort and cost, was rendered almost completely 
obsolete by the discovery of prednisone, a steroid with better physiological and 
pharmacological properties, differing from cortisone by two hydrogen atoms. This 
is a typical example of one of the professional hazards which drug manufacturers 
have to face and to take into account in the price of their products, and people 
who complain about the high cost which they have to pay for some small quantities 
of a drug would be well advised to take these facts into consideration before coming 
to hasty and erroneous conclusions. 

As the result of the great industrial effort in the field of steroid synthesis we have 
now at our disposal a wide range of powerful therapeutic agents in a variety of 
metabolic disorders. The sexual dysfunctions both in the male and female have 
already been mentioned, as well as breast cancer and cancer of the prostate, which 
are now amenable to treatment by sexual hormones. But sex hormones such as 
testosterone or their analogues are also widely used in medicine to stimulate 
synthetic metabolic reactions in general. Metabolic disorders amenable to treatment 
with adrenocortical hormones and their analogues comprise allergy in all its 
manifestations—and it must be remembered that some forms were fatal before the 
introduction of steroid therapy—inflammatory conditions such as arthritis, non- 
specific eye inflammation, oedema, hypertension, certain blood diseases and general 
stress syndromes. Some of the synthetic steroids have a much more powerful and 
more specifically direct pharmacological action than the natural hormones, and 
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some have a strong antagonistic action to the natural hormones. In this way 
modification of the sex hormones which stimulate ovulation has led to powerful 
inhibitors of ovulation, that is to say these substances are oral contraceptives 
(though it should be emphasized that it is by no means yet established that the 
presently available products are safe in practical use). Other synthetic steroids 
have anaesthetic and sedative effects and are used in mental disorders. 

In the development of this kind of drug the biological testing poses problems 
at least as complex and difficult as the chemical problems. Most elaborate pharma- 
cological and physiological techniques have to be employed for the purpose, and in 
this field, too, contributions came from academic and industrial laboratories. The 
pharmacological set-up necessary for work in the steroid fields is so complex and 
needs such an elaborate and intricate organization that few academic laboratories 
have adequate facilities to enable them to cover more than one or two sections of 
the vast field. I shall have some further comments to make later in this lecture on 
the question of pharmacological testing in industrial laboratories. 


Vitamins 

One of the greatest advances in raising the standard of health of vast numbers of 
people all over the world was the discovery of the vitamins, These are substances 
present in trace amounts in food, the absence of which leads to serious pathological 
disturbances. The original discoveries of the vitamins as a class of drug were made 
by two academic investigators. ‘The Dutch physician Eijkman discovered that the 
disease beri-beri, which was widespread particularly in countries of the East, was 
caused by people eating polished rice and could be cured by adding extracts of rice 
hulls to the diet. ‘he second important discovery in this field was the now famous 
observation of F. G. Hopkins that rats would not grow on a calorically adequate 
diet of proteins, fat and carbohydrates unless the diet was supplemented daily by 
2 ml of milk. The recognition of vitamins is done in nutritional tests on animals or 
micro organisms and does not require any special equipment except that routinely 
available in the normal chemical and microbiological laboratories. The isolation of 
the vitamins, however, nearly always requires working-up processes of large 
quantities of starting material from which in the end only a few hundred milligrams 
of the active principle are obtained. For this type of work the normal university 
research laboratories are not equipped and industrial research laboratories are 
much better suited. For this reason vitamin research has usually followed a 
characteristic pattern; the recognition of the majority of vitamins was made in 
academic laboratories, while in the isolation and the structural studies industrial 
laboratories have played an important part. This was the case of the vitamins 
B, (thiamine) (R. R. Williams and K. Folkers and coll. of Merck & Co.), 
Vitamin Bg (pyridoxine) (P. Gyérgy and K. Folkers and coll. of Merck & Co.), 
biotine (Kégl, Gyorgy, du Vigneaud and K. Folkers and coll. of Merck & Co.), 
pantothenic acid (R. J. Williams and K. Folkers and coll. of Merck & Co.), 
lipoic acid (E. E. Snell, G. W. Kidder, R. J. Williams, I. G. Gunsalus and Lederle 
and Eli Lilly) and folic acid (E. E. Snell and Lederle). Some important vitamins 
were discovered, isolated, and their structure elucidated exclusively in academic 
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laboratories, for instance, ascorbic acid, riboflavin, nicotinic acid, vitamin K and 
tocopherol. The antipernicious anaemia factor, vitamin B,,, on the other hand, 
was isolated entirely in industrial research laboratories (Merck & Co. (K. Folkers 
and coll.) and Glaxo (Lester Smith and coll.)). 

A theoretically most important contribution, though of no practical use, was the 
isolation and the elucidation of the structure of a bacterial growth factor from 
‘distillers solubles’ by a team of scientists of Merck & Co. (K. Folkers and coll.). 
This substance, termed mevalonic acid, has played a most important réle in 
advancing our understanding of the pathways of biosynthesis of the steroids, of 
rubber, the terpenes, the carotenes and many other natural products. 

The syntheses of the vitamins were developed both in academic and industrial 
laboratories, but in most cases the methods of synthesis which made the vitamins 
accessible in large quantities as drugs of practical use were worked out in industrial 
research laboratories. 

To summarize, in the vitamin field, as in the hormone field, collaboration between 
academic and industrial research laboratories has led to many fruitful and important 
results. 


Antiprotozoal Chemotherapy 


I have left to the end of this talk the field of drug research with which I personally 
have been most concerned, the field of chemotherapy. 


Arsenicals against Syphilis 


As everyone knows, the first major impulse to the development of this field 
came from the laboratory of Paul Ehrlich, who got his first inspiration from his 
histological studies while still working as a research student in the University of 
Breslau, and later as a collaborator of R. Koch in the Robert Koch Institute of 
Berlin. These were the halcyon days of the aniline dyes, a British invention like 
many others, enormously developed industrially in Germany, and Ehrlich had at 
his disposal a large number of new dyes for staining his histological specimens. 
He was impressed by the selective staining of different cells and of different parts 
of cells which he observed, and conceived then the idea that it might be possible 
to clad substances such as arsenic, which was known to be toxic to parasites, but also 
toxic to the animal body, in the clothes of the structure of aniline dyes in such a way 
that they would retain their toxicity to the parasite, but lose their toxicity to the 
host. As is well-known, he was successful with this idea in the synthesis of sal- 
varsan, an arsenical of a structure similar to that of the azodyes, which was effective 
in the treatment of syphilis. In this project he collaborated right from the beginning 
with the chemical industry, Georg Speyer and later the Héchster Farbwerke. 
Industrial methods for the production of salvarsan were developed, and this was 
followed by a vast industrial research programme to find arsenicals with improved 
properties, of which the drug neosalvarsan is one of the outcomes. 


Antimonials against Kala-Azar 


After the success with organically bound arsenic as a chemotherapeutic agent 
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it was natural to try the same with the chemically related element antimony. A 
large number of organic compounds containing tri- and pentavalent antimony were 
developed in the laboratories of Bayer and other pharmaceutical houses, and in this 
way drugs became available for the treatment of the tropical diseases Kala-Azar, 
caused by a protozoon, Leishmania donovani, and Schistosomiasis (or Bilharziasis) 


caused by a parasitic fluke. 


Antitrypanosome Drugs 


Ehrlich had found that certain aniline dyes, among them the azodyes trypan 
blue, trypan red and afridol-violet, were effective in mice against species of another 
important, pathogenic protozoon, the trypanosomes, transmitted to man and 
cattle by the tsetse fly and causing severe and often fatal diseases, such as sleeping 
sickness in man. However, these had no curative activity in trypanosome infections 
of man and cattle. Further systematic work in this field, mainly in industrial 
research laboratories, led to the discovery of colourless effective drugs against 
trypanosomes. In this connection the drug suramine (or Bayer 205) must be 
mentioned. This has revealed itself as a long-lasting and very effective prophylactic 
against human sleeping sickness. However, it had little effect on trypanosome 
infections in cattle, which represent a very serious problem in the tropical regions 
of Africa. Here very important progress was made in the I.C.I. laboratories through 
the development, by Curd and Davey, of antrycide, which has proved to be a very 
effective curative agent in trypanosome infections of horses and cattle. ° 


Antimalarial Drugs 


One of the most widespread and most debilitating infectious diseases is malaria, 
caused by a pathogenic protozoon, plasmodium, and transmitted by a mosquito. 
The only effective remedy known until 1926 against this disease was quinine, an 
alkaloid constituent of the cinchona bark which has been used for centuries in 
folkloristic medicine in the East against the ‘common ague’. 

As it became clear that the chemical constitution of the quinine molecule was too 
complicated to achieve a ready synthesis, concerted attempts were made to obtain 
simpler synthetic products with antimalarial activity. These attempts were made 
both in academic and industrial laboratories; an enormous number of substances 
were synthesized for the purpose and success was achieved in the end. The three 
successful products which have had wide clinical use were all developed in indus- 
trial laboratories. The two first of these were plasmoquine (pamaquin) and atebrine 
(mepacrine), both developed in the laboratories of Bayer by Horlein and Schule- 
man; the third, paludrine, in the laboratories of I.C.I. by Curd and Rose and 
their collaborators. These compounds are the result of systematic organic-chemical 
chemotherapy research, i.e., of systematic attempts to modify features of molecules 
known by experience to possess some chemotherapeutic effect. 

For instance, in the development of plasmoquin and mepacrine the discovery by 
Bayer chemists that a basic dialkylamino-alkylamino side chain enhanced the 
antimalarial properties in a molecule such as methylene blue, found by Ehrlich to be 
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endowed with some antimalarial activity, played an important réle. Paludrine is the 
result of attempts to devise a molecule retaining some features, such as the chlorine 
atom in the benzene ring and the basic side chain, of mepacrine, known to be an 
effective antimalarial, but containing the pyrimidine ring system, in view of the 
fact that the pyrimidine sulphonamide, sulphamethazine, was known to possess 
some weak antimalarial action. In the final product the pyrimidrine ring was 
opened, one carbon atom eliminated and the other replaced by an imido group, 
leading to the formation of a biguanide. 

Virtually hundreds of compounds were synthesized and screened in this type of 
work, which is both laborious and very expensive, but the ultimate result is that 
malaria can now be effectively controlled, and this justifies all efforts and expenses. 
While the contributions from industrial laboratories in this field of malarial chemo- 
therapy—as in other sections of tropical chemotherapy—were of the greatest 
importance, it must be remembered that much of the biological work which was 
at the base of the chemical work and of vital importance for the understanding of 
the whole problem was carried out in academic laboratories. 

The malaria parasite has a complicated life cycle in which different sexual 
(gametocytes forms, merozoites, exoerythrocytic forms, schizontes) forms appear. 
The aforementioned antimalarial drugs differ in their activity against the different 
forms and therefore differ in their chemotherapeutic efficacy, For instance, plasmo- 
quine is active mainly against sexual forms and therefore not effective against 
tertiary malaria caused by the a-sexual forms, but it destroys gametocytes and is 
therefore an effective prophylactic. Mepacrine, like quinine, is a powerful schizon- 
tocide and therefore curative in tertian attacks of malaria. Paludrine is active 
against both preerythrocytic forms and schizontes, and therefore both a pro- 
phylactic and curative of tertian malaria. 

We owe much of our knowledge of the life cycle of the malarial parasite to the 
work of academic scientists; and the same applies to our knowledge of the try- 
panosomes, leishmania and other tropical parasites. Important contributions in this 
field came from Ross, Laveran, Shortt, Yorke, Leishman, Manson and many other 
biologists; however, industrial laboratories too contributed much of value towards 
progress in the biological field, particularly as far as the development of new testing 
methods is concerned. 

Before we leave the field of tropical chemotherapy, mention must be made of one 
development which came from an industrial laboratory, and which, though not 
strictly speaking a chemotherapeutic one, has had a most profound influence on the 
eradication of a number of insect carriers of tropical diseases. I am referring to the 
discovery, by Miiller of the Geigy Laboratories in Basle, of DDT, which, as every- 
one knows, is a powerful insecticide. This was followed by the even more powerful 
gammexane, an I.C.I. development. There is hardly any need in this audience to 
dwell for any length of time on the enormous benefits which mankind derived from 
these discoveries. Not only were whole areas freed from the malaria-carrying 
anopheles, but an effective means also became available for combating at the source, 
so to say, other insect-borne diseases, for instance the mice-borne typhus. In the 
course of time some insect strains resistant to these substances have emerged, and 
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therefore they have become in certain cases less effective. However, this serious 
setback has been overcome by the development of another class of very powerful 
insecticides in the laboratories of Bayer, the organic phosphate esters of which 
parathion represents one example. 


Antibacterial Chemotherapy: Sulphonamides 


We come now to the field of bacterial chemotherapy. Here again, the roots of the 
development can be traced back to Paul Ehrlich, who had discovered that some of 
the aniline dyes he used for staining his histological specimens had strong anti- 
bacterial activity, and this led to a systematic search in the laboratories of the great 
dye concerns for an antibacterial dye effective in systemic bacterial infections. This 
search proved unsuccessful for many years, despite the enormous effort expended, 
for while many dyes were discovered which killed bacteria in high dilutions, all of 
these were too toxic for internal use. However, a number of powerful local anti- 
septics were discovered in this way, of which the acridine and crystal violet dyes 
may be mentioned as examples. In 1935 came the great breakthrough in the 
laboratories of Bayer with the discovery of Domagk that the azodye prontosil had 
the properties foreseen by Ehrlich and was capable of curing bacterial infections, 
such as childbed fever. This discovery marked the beginning of the era of bacterial 
chemotherapy. A few months after this discovery was announced, a group of 
French scientists, the Trefouels, Bovet and Nitti, found that the chemotherapeutic 
effect of prontosil was not due to the dye character of this substance, but to the 
fact that it was broken down in the body to sulphanilamide, one of the constituents 
of its molecule, and it was this sulphanilamide moiety which was responsible for the 
chemotherapeutic action of prontosil. Sulphanilamide is a very simple molecule 
which can readily be chemically modified. A big effort has now started in many 
industrial research laboratories to obtain derivatives of sulphanilamide with 
improved properties. Thousands of compounds were made and the work has not 
yet come to an end. All the sulphanilamides used clinically at present came from 
industrial laboratories; to mention only a few of the best known, sulphapyridine 
(May & Baker, the famous M. & B. 693), sulphathiazole (Ciba and Astra), 
sulphaguanidine, not well absorbed from the intestine and hence active against 
gram-negative bacteria causing intestinal infections such as dysentery bacilli 
(Burroughs Wellcome), and sulphamethazine (I.C.I. and Merck & Co.) may 
be listed. 

As a corollary of the sulphonamide development it must be mentioned that at an 
early stage of their clinical use it had been noticed that some of the products, in 
particular the urea substituted sulphonamides, had a blood-sugar lowering effect, 
similar to that of insulin. Following up this observation two German pharma- 
ceutical commercial houses, Boehringer and the Héchster Farbwerke, produced 
substances of this kind or a similar kind of chemical structure which exhibited the 
blood-sugar lowering effect to a pronounced degree. These products, known under 
the name of carbutamide and tolbutamide, are in fact used extensively in the clinic 
for the treatment of certain relatively mild forms of diabetes; they can be taken by 
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mouth and obviate the necessity of frequent insulin injections. They act by stimu- 
lating the production of insulin by the pancreas gland in cases where the insulin 
producing cells are still in partially functioning condition. 


Another important therapeutic development stemming from the sulphonamides 
is the discovery of the powerful diuretic action of some members of this class of 
compounds. The observation which started off this development was a clinical one; 
patients treated with sulphanilamide, the mother substance from which all sulpho- 
namides are derived, showed acidosis. This phenomenon was shown by Keilin and 
Mann, of the University of Cambridge, to be due to the inhibitory action of 
sulphanilamide on the enzyme carbonic anhydrase which catalyses the hydrolysis 
of carbonic acid to carbon dioxide and water. In the presence of sulphanilamide the 
enzyme does not function and carbonic acid accumulates leading to acidosis. This, 
in turn, leads to an excessive loss of sodium and water in the urine by interfering 
with ion exchange reactions in the kidney. 

After the fact that sulphanilamide causes diuresis in animals and man had been 
securely established, an intensive search was made in industrial laboratories for 
more effective derivatives. These studies were successful and led to the discovery 
of several very powerful diuretics of which diamox (American Cyanamid Company) 
and in particular chlorothiazide (Merck & Co.) have found wide clinical use in a 
variety of diseases in which disturbances of water and electrolyte metabolism are a 
prominent feature. The discovery of the sulphonamides was a major triumph of 
chemotherapy, but had a disastrous effect on the section of pharmaceutical industry 
concerned with the production of antisera against bacterial infections, which was 
rendered obsolete overnight. One of the firms, Lederle in the United States, was 
hit particularly hard; it had invested large sums of money in the construction of a 
vast complex of animal houses for the accommodation of horses and rabbits for the 
production of sera which had simply to be scrapped. I mention this as a second 
typical example of a professional hazard to which the pharmaceutical industry is 
exposed. 

The antisera were replaced by the sulpha drugs, and these, in turn—as everyone 
knows—were superseded to a large extent by the antibiotics. This meant that once 
again many manufacturing houses had to change their research activities and line 
of business. 


Antibiotics 


Antibiotics are antibacterial substances produced by micro-organisms. The 
fundamental phenomenon of microbial antagonism, i.e., that one species of micro- 
organisms produces substances lethal to others, was described for the first time by 
Pasteur and Joubert as long ago as 1867, and many examples of this were later 
found in bacteriological laboratories, all non-industrial, of which the one known to 
everybody is Fleming’s mould penicillium notatum producing the antibacterial 
agent penicillin, which he described in 1929. 

About ten years later, Florey and I, then working at Oxford, decided to study 
this penicillin in greater detail, i.e., to isolate it from the culture fluid and study 
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the pharmacological and antibacterial properties of the purified product. About 
a year later, in 1940, we discovered, together with our colleagues, that the purified 
penicillin has remarkable curative powers in very severe bacterial infections 
in animals, and in 1941 we could demonstrate that it was equally effective in man. 
This heralded in the era of antibiotics which has brought under control all major 
bacterial infections. 

The crucial discovery in this case, that penicillin could cure experimental and 
clinical infections, was made in an academic laboratory. However, the discovery of 
the chemotherapeutic power of penicillin, dramatic as it was, did not signify that a 
drug of practical use had become available. Fleming’s mould produced about 5 
units of penicillin, i.e., about 3 micrograms per milliliter of culture fluid. This meant 
that the amount required for the treatment of one severe case, requiring about 1 g. of 
penicillin, was contained in 300 |. of culture fluid and at least double this amount 
would be required for its preparation, taking into account extraction losses. This 
was an entirely impractical proposition, and, in fact, most pharmaceutical manu- 
facturers at that time, in Britain as well as in the United States, though they showed 
polite interest in what was undoubtedly a very striking and most remarkable 
experimental result, considered the idea to develop the biological production 
process of penicillin to the stage where the substance could become a drug of 
practical value, as completely unrealistic and Utopian. On the other hand, many 
scientists in both industrial and academic research laboratories took a view that a 
synthesis of penicillin could be achieved which would solve all production troubles, 
and a very large effort was expended in this direction. 

A few hundred chemists were engaged in this effort for a period of over five years. 
Estimating the annual cost of each chemist plus research expenses modestly at 
£5,000, this effort to synthesize the penicillin molecule, which proved a failure, has 
cost a total ot several million pounds—yet another good example, the third I have 
given, of the professional hazards encountered by the pharmaceutical industry. 
Fortunately, there were industrial enterprises with more experience in the field of 
microbiological production methods than the main manufacturers of classical drugs, 
for whom this field was completely new and unknown, and these took another view. 
Among them the firm Chas. Pfizer & Co. were particularly active, and they had 
many years of experience in the microbiological production of citric acid, affected by 
a mould of the Aspergillus niger group. Meanwhile, a better strain of penicillin 
producing Penicillium, belonging to the species P. chrysogenum, having higher and 
more reproducible yields than Fleming’s original strain, was found, as well as a 
better culture medium, in a Governmental research laboratory specialized in 
fermentation, the Northern Regional Research Laboratories in Peoria, Illinois, by 
Moyer. On the basis of these facts Pfizer, under the direction of Mr. John McKeen, 
its present president, built what they called a pilot plant, but what would be called 
in Europe a fair size production plant, consisting of a series of 10.000 |. fermenters, 
and, using their experience in the citric acid production process, developed the 
biological penicillin production process by submerged fermentation, which is to-day 
basically the same as it was then, and is used for the production not only of penicillin, 
but of all other antibiotics. 
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Many new engineering techniques had to be worked out for the penicillin 
production process, not only for the fermentation process proper, but also for the 
large scale working-up methods and confectioning operations under sterile con- 
ditions. The contributions in the field of microbiological engineering towards the 
large scale production of antibiotics came almost exclusively from industry, and 
the industry undertook this costly pioneering job with its own resources; 
the major firms were offered American Government funds, but did not accept 
the offer. 

But the industrial contributions in the field of antibiotics were not limited to the 
development of engineering methods for submerged fermentation. 

In 1944 Waksman and his colleagues at Rutgers University isolated the anti- 
biotic streptomycin which later was shown by Feldman to be active against experi- 
mental tuberculosis in guinea pigs and by Feldman and Hinshaw to be chemo- 
therapeutically active in many forms of human tuberculosis. Merck & Co. 
developed a production process for this important antibiotic, which included 
strain and culture medium improvement and the elaboration of extraction and 
purification methods of a substance which was insoluble in all the usual organic 
solvents. A considerable amount of ingenuity had to be applied to make strepto- 
mycin into an industrial product for clinical use. 

A vast screening effort for new antibiotics was begun after the discovery of the 
curative power of penicillin and streptomycin, mainly in industrial laboratories. 
The result of this was the discovery of a whole range of new and most important 
chemotherapeutic drugs: the tetracyclines by Lederle, Pfizer and Bristol, chlor- 
amphenicol by Parke Davis & Co. both active against the gram-negative bacteria 
causing infection of the urinary and intestinal tract, the group of the so-called 
macrolides, of which erythromycin (Lilly), magnamycin (Pfizer) and oleando- 
mycin (Pfizer) are examples, the polymixins, active against pseudomonas 
(Burroughs Wellcome), cycloserine (Merck & Co.), kanamycin (Umezawa and Meiji 
Seika Kaisha) and griseofulvin, active against pathogenic fungi (I.C.I. and Glaxo). 

In the chemical studies of the elucidation of the often unusual and complex 
structures of many of these antibiotics industrial research teams played a very 
prominent part. 

The latest important development in the field of antibiotics is the introduction 
of semisynthetic penicillins by the Beecham Research Laboratories, derived by 
acylation of the penicillin nucleus which was shown by this group to be accessible 
by fermentation or enzymatic splitting of benzyl-penicillin. This development, with 
which I myself have been closely associated, led to the discovery of the penicillinase- 
resistant penicillins which have solved the problem of the penicillin-resistant 
staphylococcus which has assumed menacing proportions, particularly in hospital 
wards, and, in addition, a whole series of new penicillins with improved properties 
has become available. As the result of the work on antibiotics in which industrial 
laboratories have played a predominant part, most of the severe bacterial infections 
can now be effectively controlled. 

Antibacterial chemotherapy has had a dramatic effect on the mortality rate for 
infectious disease, as is shown in the following table: 
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DEATH RATE 1920 TO 1960 FROM SELECTED CAUSES 


Causes of Death Death Rate per 100,000 Population 


1920 1930 1940 1950 1960 


Tuberculosis, all forms ... I13‘I oper 45°9 22h 5°9 
Dysentery, all forms... 4°0 2°8 1-9 0-6 0-2 
Diphtheria ae = he 4°9 any 03 0-0* 
Whooping Cough — 12°5 4°8 a2 0-7 orl 
Meningococcal infections 1-6 3°6 O°5 0-6 03 
Measles... Se ae 8-8 ete! O°5 03 O°-2 


Influenza and Pneumonia, 
except pneumonia of 


newborn si “aa 207°3 102°5 70°3 31°3 36-6 
Gastritis, Duodenitis, 
Enteritis, Colitis mt 53°77 26-0 10°3 51 4°2 


Deliveries and complica- 
tions of pregnancy, 
childbirth and _ puer- 
perium zs a 1g9'0 a 6-7 2°0 08 

Certain diseases of early 


infancy ... Ag i>. 69:2 49°6 39°2 405 47 


* 1959 (figure for 1960 not available) 


As a result of drug therapy and improved hygiene the average life expectation 
has been extended for about ten years: 


AVERAGE LIFE EXPECTATION 


Year Number of years 
1930 ef af nd 59°7 
1940 si ae ae 62°9 
1959 ae ao ss 69°7 


GENERAL OBSERVATIONS 


This brings me to the end of the technical part of this lecture. I hope to have 
demonstrated clearly what I had set out to do: both academic and industrial 
research laboratories have made contributions of enormous importance to drug 
research. Both kinds of approach, the academic and the industrial, are indispensable 
and complement each other. This ought to be better understood by the academic 
research workers, the industrialists, the civil servants, and the general public. The 
contemptuous and conceited attitude of many academic research workers towards 
industrial research is quite unwarranted and should be speedily abolished. The 
standard and quality of the best industrial research is as high as that of the best 
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academic research, and of equal value, as I hope to have amply shown in this 
lecture. On the other hand, industrialists must understand that many fundamental 
advances in drug research came from academic investigations of no apparent 
practical value and should modify their somewhat derisory attitude towards the 
impractical ‘up in the clouds’ academic investigator who is far removed from and 
has no understanding of the troubles of this world. In fact, it is of the utmost 
importance that both Government and industry give much more support than they 
have done so far to research projects not favoured by fashion and of no apparent 
even distant usefulness, particularly in the biological field. It is frequently quite 
difficult to raise funds for this kind of investigation—and this applies not only to 
Europe, but also to the United States—and yet nearly all the great advances in 
drug research have their origin in observations of biological phenomena. 

As I said at the outset of this lecture, close collaboration between industry and 
the university is the best and the most secure way to success. Each has his own 
methods of approach and fails if he tries to adopt the other’s methods. 


Characteristic Features of Academic and Industrial Drug Research 


It is impossible for even the largest academic laboratory to muster the resources 
of man-power and material available to a large industrial research laboratory for 
specific purposes, such as large-scale screening for new antibiotics, large-scale 
pharmacological testing, the synthesis of a vast number of analogous or related 
substances with the aim of improving one or the other property of a drug. The 
academic laboratory which tries to imitate the activities of an industrial research 
laboratory will do the job inefficiently and will fail in the purpose for which it was 
designed, that is to break fundamentally new ground towards a better under- 
standing of the laws of Nature and in this way to lay the basis for eventual industrial 
exploitation of the scientific discoveries emanating from its work. On the other 
hand, the industrial laboratory that spends more than a small fraction of its re- 
sources on problems of theoretical importance only, cannot remain an economically 
viable entity. Of course, a certain small proportion of routine work in the research 
work of an academic laboratory is permissible and often essential; the proportion of 
fundamental research which an industrial organization can afford will depend on 
its size and profits. 


Value of Pharmaceutical Industry 


The public must understand that the pharmaceutical industry 1s life saving and 
as such fulfils a public function of very great importance. Let it be clearly under- 
stood that I refer here, of course, only to those industrial organizations which are 
actively concerned with drug research and production. This type of industry is 
essentially productive, and not parasitic, in nature and one of the most positive 
assets to our form of society. Unfortunately, this is not the image of the pharma- 
ceutical industry in the public opinion and it is time that those whose job it is to 
influence public opinion should understand these basic facts and take energetic, 
appropriate measures to get it corrected. I cannot visualize how the industrial 
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pharmaceutical research laboratory could adequately be replaced by any other non- 
industrial structure, and those who wish to abolish it by nationalization for theoreti- 
cal reasons, or impede notably its freedom of action, must know that in taking such 
steps they are conjuring up a major health hazard, much more dangerous than a 
virulent epidemic. No pharmaceutical industry—no new drugs; this, in a nutshell, 
is the situation. It is of course theoretically conceivable to create a state-controlled 
organization for drug research on the lines of the present private industry; but 
before tampering with the present system which we know produces results, though 
maybe imperfectly, let us first make sure and doubly sure that the new system will 
really function as well as the present one, which it is designed to replace. Theoretical 
arguments are not sufficient; the only decisive criterion for the acceptability of a 
new system for drug research is the acid test whether it produces in practice new 
drugs in satisfactory numbers or not. 

The results so far obtained in the countries where drug research has been 
completely state-controlled are very meagre indeed and therefore not very promising; 
one can say without exaggeration that not a single really novel drug in any field of 
pharmaceutical industry has come from these countries, and this was not because of 
lack of effort spent. One has not very far to look for the reasons. It is difficult to 
imagine a civil servant who will take the risk of spending one million dollars or more 
on the development of a drug which may lead to no result; he can never be accused 
of not having done something, but may expose himself to the criticism for a 
positive step which has cost money but which has failed to be successful. These are 
not just academic remarks, but could be fully documented on the basis of my own 
experience in the penicillin field. 

Lack of competition is another retarding factor of great importance in state- 
controlled drug research. It is of course realized that the profit motive is not the 
only incentive to new discoveries and developments in the drug field, but it is a 
powerful one and one of the most general appeal to a large cross-section of the 
average scientist, of the most varied background and character, and so far has not 
been successfully replaced in state-controlled drug research institutes. Unless 
incentives can be introduced which will make one state-controlled drug research 
institute compete vigorously with another (and in this case the difference between 
private and state-controlled drug research will shrink into insignificance), one of 
the most important factors for the success of drug research in the Western countries 
will be lacking. 

By making these statements, I am fully aware that I have left the technical 
aspects of my theme and have entered the field of politics. But this seems unavoid- 
able when one speaks of drugs. It is characteristic of the drug field that it has a 
number of corollary aspects with strong economic, social and political implications; 
strangely enough, when people talk of drugs or drug manufacturers they become 
strongly emotionally involved; people seem to feel more strongly about drugs than 
they do about food or clothes, though the latter have a much bigger impact on 
human health than drugs. Therefore, these non-technical arguments about drugs 


have always news value and for this reason represent, and are frequently used, as 
powerful political ammunition. 
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It is not possible in this lecture to deal more than fleetingly with these non- 
technical aspects, which in fact, could easily fill another lecture, or even several 
lectures. But I should like to say most emphatically that the economic, social and 
political aspects of drug research cannot be discussed rationally except against the 
background of the basic technical facts. Without taking these into account, any 
conclusions reached must, of necessity, become distorted. 

This applies to the three main criticisms levelled against the pharmaceutical 
industry: excessive prices, excessive advertising and promotion of a useless multi- 
tude of drugs with essentially identical properties. 

It is not within the scope of this lecture to discuss these controversial questions 
in detail, but I should like to make the following brief comments. 


Price Structure of Drugs 


The price structure of any article is a complex matter; highly technical con- 
siderations must obviously play a predominant part and this applies naturally to 
drugs too. ‘l’o say that this or that drug is too expensive, has no meaning; the 
question is—expensive in relation to what? To the production cost? T’o the pur- 
chasing power of the buyer? ‘lo the value of its effect? 

It is impossible for the layman to assess the price structure of a drug, just as it 
is impossible for a non-technologist to express an opinion on the price of a motor 
Car or a typewriter. 

As I hope it will have become abundantly evident from the material presented 
in this lecture, it is impossible to cost a drug without taking into account the large 
amount of research and development work which is frequently required, and 
without discounting the many failures in this work, the professional hazards, 
some of which I have mentioned, and the fact that in the normal course of events 
and as a general routine one drug is replaced by a better one and therefore has 
only a limited life time as a commercially profitable article. Naturally, the price 
of any article is subject to discussion and this also applies to drugs, and it may 
well be in the one or other case that reductions are possible or even called for. But 
generalizations such as ‘drugs are too expensive’ should be avoided, as they can 
only do harm. Furthermore, as the result of research—competitive research— 
the manufacturing costs of drugs are often drastically reduced, as for instance, 
has happened in the case of vitamins B and C, the steroid hormones and the 
antibiotics penicillin and streptomycin, where the price was very high at the 
beginning, but now has come down to a level which represents practically cost 
price and leaves only an exceedingly small profit margin. 

In connection with the question of the price structure of drugs the cost of sales 
promouon is pertinent. In view of the fact that the pharmaceutical industry is 
a highly competitive one, and progress is stimulated by and depending on 
co npetition, some advertising of drugs is obviously essential. How much, is a 
matter for discussion among specialists, but it is of interest to remember that the 
total cost of drug advertising in this country is estimated to be of the order of 
£7 million. Even if this were reduced by half, it still would not influence 
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significantly the bill for the National Health Service, which 1s around £860 million 
per year, of which only £96 million represents drugs. 


Toxicity Testing 

An accusation levelled against the pharmaceutical industry which is of a much 
more serious nature than that of seeking excessive profits and which recently 
had a wide echo in consequence of the thalidomide tragedy, is that the industry, 
in order to make quick profits, is callously launching new drugs too rapidly, without 
subjecting them to a sufficiently prolonged and careful toxicological testing. 
Whoever is familiar with the exceedingly painstaking and elaborate system of 
pharmacological testing of a new drug routinely practised in the laboratories of any 
pharmaceutical firm of repute before it is released for clinical use, knows that there 
is no substance in this accusation. Naturally, misfortunes such as that of the 
thalidomide tragedy cannot be completely avoided because it is always possible 
that even with the most careful testing on animals a drug may exhibit some toxic 
effect on man in certain conditions which cannot be reproduced in animals. This 
was the case in the thalidomide story; by far the large majority of specialists agree 
that it was quite impossible to predict its unfortunate effect on a small percentage 
of pregnant women in a certain period of pregnancy, by the conventional animal 
tests. Before the teratogenic effect of thalidomide became known, it was generally 
considered an excellent drug, and many firms of great repute vied with each 
other to put it on the market. Further progress in the science of pharmacology 
and toxicology will teach us to devise tests to prevent the occurrence of incidents 
such as happened with thalidomide. But it is important not to exaggerate their 
significance by alarming and irresponsible assertions. Every year 40,000 people 
are killed by motor cars in the United States alone—this does not mean that the 
motor car manufacturers have to be penalized for this or that the use of motor 
cars must be abolished. In comparison to the beneficial effects of drugs the 
harmful ones represent an insignificant fraction. 


Conclusion 


‘This brings me to the end of my lecture: I hope to have made it quite clear that 
notwithstanding the many important contributions from university laboratories, 
drug research and development without the active participation of the pharma- 
ceutical industry is impossible. No doubt, as in any sphere of human activity, there 
is room for much improvement also in this particular industry. But one must be 
careful, in judging and assessing the whole situation, not to allow oneself to be 
swayed and carried away by irrational emotions. 

I am the last person, and not naive enough, to claim that everything is of a pure 
white within the pharmaceutical industry, but I am also quite certain that it is not 
all black. As in any collection or community of human beings, there are good and 
bad types in this industry, but it would be unrealistic to assume that these do 
not exist in academic, or Government circles. No doubt, there have been failings 
and abuses. This is unavoidable, owing to human nature. However, when one draws 
up the balance sheet of the pasitive achievements and the negative aspects, the 
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credit side overwhelmingly overbalances the debit side, and I, for one, prefer to 
have an active pharmaceutical industry and life-saving drugs, accepting in the 
bargain a few abuses, than to have a system in which theoretically no abuses are 
possible, but which produces no drugs. 

Let us, once and for all, accept the indisputable fact which the history of drug 
research teaches us through innumerable examples of which I hope to have given 
a fair selection in this lecture: that the best results in the field have been obtained 
by close collaboration between industrial and academic laboratories. 

This collaboration is, in my view, of the utmost importance also for the future, 
and the emphasis of its necessity represents the essence and the keynote of this talk. 

Let us then stop the sterile and futile quibble as to which type of laboratory 
has made contributions of greater value towards the promotion of the subject, let 
us put an end to prejudiced, irresponsible and tendentious denigration of the 
pharmaceutical industry and let us work quite intentionally and consciously towards 
creating an atmosphere which destroys distrust and promotes understanding 
between the industry, government and university circles and the general public, 
and which ensures opportunities for still closer and more intensified contacts and 
collaboration between academic and industrial scientists. Let us be sure to deploy 
all our available resources, intellectual and material, in the most expedient manner 
so that we can give the scientists concerned with drug research, both in the univer- 
sities and in industry, the most favourable conditions in which they can advance 
more speedily and with the least impediment towards their one great aim, to which 
they devote their lives and in which all of us have the highest stakes: to combat 
and conquer pain and an ever-increasing range of diseases through the discovery 
of new and more efficacious drugs. 


Upon the proposal of the Chairman, a vote of thanks to the Lecturer was carried 
with acclamation, and the meeting then ended. 
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EDITOR’S FOREWORD 


In presenting this manual to the public, the Editor wishes to emphasise the position 
explained in the Introduction, that statements do not derive any authority merely from their 
appearance in the manual. It is not intended that publication of the manual shall make 
correct (or incorrect) any practice which previously would have been regarded as incorrect 
(or Correct); the intention is that the normal practice will be found conveniently set out 
here and that by referring to the manual, applicants for patents, patentees and patent 
agents will find their work facilitated and their relationship with the Patent Office improved. 


The first edition of such a manual can hardly be expected to be completely free from 
error, Efforts have been made within reason to make jt accurate but to make sure of such a 
result readers ate invited to tell the Editor of any error which they find. Nor can it be 
expected that all readers whether inside or outside the Office, will agree with what is said 
as explanation of the practical significance of the Act and Rules, and of decisions pub 
lished in the Reports of Patent, Designs and Trade Mark Cases and elsewhere, or to the 
Editor’s expressions of opinion of what is normal practice in the exercise of the Comptrol- 
Jer’s discretion, but it is hoped that the publication wil! enable applicants, patentees and 
agents to take into consideration the likely attitude of the Office in particular circum 
stances and thereby come more speedily to satisfy the Official requirements. 


Anyone who wishes to point out any error of fact in the manual or to show thal any 
statement found in it does not correctly express what Office practice is, is invited to write 
to the The Editor, Manual of Office Practice (Patents), Patent Office, 25 Southampton 
Buildings, London W.C.2., when the matter will be considered and suitable amendments 
made as necessary. Amended pages will then be made available to purchasers of the 
manual at a price and in a manner which will be published in the Official Journal (Patents). 
The Editor can only consider whether the manual explains correctly what Office practice is 
Under no circumstances can the Editor express a view on whether Office practice itself is 
correct, either in general or as applied to particular cases. It is the Editor's job to expluin 
what Office practice is, not what it ought to be. On the other hand, it needs to be equally 
stressed that no person, be he applicant, patentee, agent, examiner or other member of the 
Office staff, is bound by anything written in the manual, merely because it appears in it. 
The justification of Office practice must be sought elsewhere. Consequently, while it wil! 
be reasonable for the contents of the manual to be discussed in connection with any uction 
concerned with patents, it cannot be regarded as binding authority for any action. 
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Application for Licence under Patent for Food or Medicine 


37,30 The Comptroller normally grants a licence on such terms as he thinks fit, to any 

person interested (see paragraph 37,48) who makes application for one under a 
patent relating to the production and use of food, medicine and surgical and curative 
devices. 


37,31 The licence is granted for no other purpose than to entitle the licensee to make, 
use, exercise and vend the invention as 2 food or medicine, or for the production 
of food or medicine ot as part of a surgical or curative device. 


Refusal of Licence for Good Reasons P 
37,32 Since the object of Section 41 is to ensure that food, medicines and surgical and 

curative devices should be available to the public at the lowest prices consistent 
with the patentees deriving a teasonabJe advantage from their patent rights, the onus is on 
the opponents (see paragraphs 37,51 to 37,63) to show that the grant of a compulsory 
licence is against the public interest. It is insufficient for the patentees merely to show 
that they can supply all the demand in this country. 


37,33 In determining whether there wre ‘good reasons’ for refusing the application, con- 

sideration is paid to the case of Smifh Kline and French Laboratortes Ltd.'s 
Patent, {1965| F.S.R. 332 in which it was stated that the sole question for consideration is 
whether or not any reason put forward for refusing to make an otder is sufficient to over- 
ride the public interest in the grant of a Jicence. From this it follows that to resist the 
#rant successfully, a patentee would have to establish that any substantial damage to his 
interest, or injustice which would otherwise result, is of a kind which could not be met by 
appropriate means when settling the terms of the licence under subsection (2), and which 
is sufficient to outweigh any possible advantage to the public. 


37,34 The existence of Crown Rights under Sections 46 and 47 does not establish a suf- 
ficient reason for refusal] of an application for a compulsory licence (Geigy S.A.’s 
Patent, [1966| R.P.C. 250). 
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37,35 In the case of applications for a licence to import, consideration must also be 

given to the fact that importation for sale is an abuse of the monopoly, However, 
the onus is stil! on the opponents to establish that the balance of public interest is against 
the grant. In both Pfizer and Co. Inc.'s Patents [1966] F.S.R. page 226 and Farmers : 
Marketing and Supply Co. Ltd.’s Patents, {1966} R.P.C, page S46 applications for licenses 
to import were refused on the grounds inter alia that the applicants selling price would not 
be sufficiently below that of the patentecs. In the former it was stated that there was not 
sufficient price advantage to outweigh the damage to home industry. 


Calculation of Royalties 


37,36 In Getgy S.A.’s Patent, [1964] R.P.C, page 391, royalties on a pharmaceutical 
product were calculated according to the following principles :- 


37,37 The royalty should be made up of the following three elements:- 


(1) An allowance for research. Having regard to the general nature of the research 
operation it is generally impossible to estimate the cost of research in producing 
a particular drug. Moreover such an estimate would not take into account abortive 
expenditure on unsuccessful research. It was decided that the allowance for 
reseatch should be obtained by spreading the current costs of research evenly 
overt the tote! sales of all drugs sold by opponents and should be expressed as a 
percentage of the opponent's sales of the drug in question. 


(2) An allowance for promotion. The prospective licensee is only liable to contri- 
bute to such of the promotion expenses as are of benefit to himself, i.e. the cost 
of medical representatives and their area and field management, the activities of 

a doctor engaged in queries relating to the drug and a proportion of the administra- 
tion expenses; but not for any publicity or advertising project. This element is 
made up of two parts; first, a part to take account of the benefit the licensee would 
derive from the continued activities on the medical side expressed as a percentage 
of opponent’s costs to sales; and secondly a part to take account of the putentee’s 
expenditure (subject to exclusions mentioned above) in establishing the drug as 
Suitable for treatment for a particular ailment, and assessed by determining, the 
lump sum involved and spreading it over its estimated sales’ life from the date of 
establishment. Owing to the impossibility of forecasting the sales’ life in this 
case, the remaining patent life was substituted here 


(3) An allowance for an element of profit to service the capilal employed in 
research and promotion. 


37,38 The patentee’s contention that the royalty should be expressed as a fixed rete per 

kilogram was rejected in favour of expression as a percentage of the selling price 
On appeal it was held that the selling price to be taken into consideration was that of the 
applicant's, which would be expected to be somewhat less than that of the patentee’s, 
since some price differential would be necessary in order for the applicants to enter the 
market in a field in which the petentees were already well-established. 


37,39 The Comptroller’s decision is followed by detailed explanations and formulae for 
use in calculation of the royalty. 
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INTRODUCTION 
aes The Canadian Electrical Manufacturers Association (hereinafter 


called the Association) with its head office at 10 Price Strect, in the 
_ City of Toronto, was incorporated under the predecessor of the Canada 
Corporations Act and is, as its name indicates, an Association of electrical 
manufacturers who are engaged in the manufacture of electrical products or 
who are engaged in promoting the sale and manufacture of those products in 
Canada. The electrical manufacturing industry in Canada had an output in 
the year 1968 with an estimated value of $2.3 billion and currently employs 
132,000 Canadians, A total of 163 electrical manufacturers are members of 
the Association and the Association represents more than 90% of the Canadian 
electrical manufacturing industry. A list of the members and of the officers 
and Directors of the Association is attached. 
2 The objects of the Association as set out in the Letters Patent 
of Incorporation are as follows: 
(a) To increase the amount of electrical service to the public 
and improve the quality of this service; 
(b) to promote the standardization of electrical products; 
(c) to collect information relating to the electrical 
industry and to disseminate such information to the 
members of the Association and to the public; 
(d) to appear for the members of the Association before and 
to co-operate with legislative committees, governmental 
departments and agencies and other bodies in regard to 
matters affecting the industry; 
and 
(e) to promote a spirit of co-operation among the members 
of the Association in the attainment of improved 
production, enlarged distribution and increased 


efficiency in the use of electrical products. 
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Magnitude of Research and Development in 
the Electrical Manufacturing Industry 


3 The following figures indicate the magnitude and the spectacular 
growth of research and development effort in the Canadian electrical 
manufacturing industry. 
Research and Development Expenditures 
Electrical Manufacturing Industry in Canada 


Millions of Dollars 


Source 

Source Source Dept. of Industry 
Years CEMA Survey of Members DBS Amounts claimed 
1961 12::0 
1962 28.9 
1963 34.9 38.6 
1964 48.8 
1965 63.0 
1966 TLS 
1967 83.8 
4. In 1966, the total expenditures by Canadian electrical 


manufacturers amounted to almost 25% of all industrial R & D expenditures 
in Canada. They represented the largest single expenditure in this field 
among all industries. 

5. More than in any other industry, technological advances in 
electrical and electronic products have set the pace for the scientific 
revolution that has characterized the pattern of modern economic growth. 
6. The speed with which scientific discoveries are translated 

into technology and into practical application stems from the tremendous 
competitive pressures within the electrical manufacturing industry and 
raises, quite naturally, the question as to the industry's future 


capacity to keep pace with the ever increasing rate of innovation. 
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Vie Indeed, in this competitive world, a Nation's output of 
scientific discoveries and its rate of technological innovation becomes 
the yardstick of its continued capability for cconomic achievement. 
Distribution of R & D between Government, Universities and Industry 

8. The members of this Association are generally in agreement 

with the definition of research and development contained in Section 
2(2)(d) of the regulations under the Industrial Research and Development 
Incentives Act. Reference to R & D in this submission is intended to 
mean research and development so defined, 

5. During the past several years, many organizations and 
individuals have given thought to the correct proportion of research 

and development which should be carried out by Government, Universities 
and industry. In the view of this Association, there is no fixed 
proportioning in amounts to be spent in these three sectors. Similarly, 
there is no fixed percentage of the gross national product which should 
be spent, in total, on research and development to guarantee satisfactory 
economic growth of the country. As others have already noted, Canada's 
total R & D expenditure does lag behind that of other progressive 
countries and every possible means of increasing it should be exploréd. 
10. This Association lays particular stress on the importance of 
development activity, as compared with research activity. It is 

the expansion of development activity in industry which will give 

most support to the government's determination, and we believe that 

of all Canadians, of improving Canadian industry's world competitive 
position as well as maximizing and stabilizing Canada's level of 


employment and prosperity. 
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R & D_in Government 

dias The Government should assume responsibility for large, 
imaginative research programs which cannot be economically performed 
elsewhere, and also programs of national interest which are not being 
carried out in universities nor can be justified in industry. In 
general, Government R & D programs should be restricted to fundamental 
or basic research with development work minimized and limited to 
specific areas of activity. 

i2. The development of equipment to meet the specific requirements 
of Government departments should be assigned to industry on the 

basis of fully paid development contracts including expense plus the 
price of the equipment in production quantities. Not infrequently, 
the number of units required can be too small to allow absorption 

of the development expense as part of the cost of the product, Unless 
the development expense is fully paid, industry would not consider 

the programs to be a commercially viable venture and would not under- 
take such a contract. 

13. The sub-contract procedure with fully paid development would 
probably be less expensive to the Government than development in > 
government laboratories with subsequent sub-contract to industry for 
production. Costly redesign or re-development prior to production can 
be avoided by sub-contracting the development to industry. Asa 
general condition, the transfer of design information between two 
organizations is an expensive matter. This expense is minimized by 
performing development and manufacture within one organization. 

14. The Association suggests the following guidelines be used 


in determining programs to be carried out in Government laboratories. 


Government laboratory programs should be authorized if: 
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(a) they do not compete with work being performed in 
universities or industry 

(b) the results will probably benefit the maximum number 
of people and yet would not ordinarily be done in 
industry. (e.g. agricultural research). 

(c) the work cannot be performed economically in 
industry or universities because of lack of specialized 
tools or equipment or because of the requirement for 
large capital investment which cannot be justified 
(e.g. aeronautical research involving wind tunnels, 
nuclear research). 

(d) they provide areas of research for the training of 
research scientists to give them experience and 
specialization with the intent that they would 
later go into universities or industry. 

(e) the programs relate to safety of life which would not 
normally be carried out elsewhere, 

(f) they have a defence connotation which may demand 
unusual military security classification or which 
would not ordinarily be carried out elsewhere on 
a long term basis. (e.g. radio propagation studies, 
Alouette Satellite). 

(g) they relate to research on how research programs should 
be chosen, although some of this type of work should 
be done by universities and industry. 

R & D in Universities 

15. During the period 1953-54 to 1967-68, university research 
expenditure in the sciences and engineering has grown from approximately 
$5 million annually to $110 million, A very high percentage of these 
funds has come from Government grants. These figures indicate the very 
rapid build-up of university facilities from a position of inability to 
turn out the number of science and engineering post-graduates 

required to stimulate R & D activity in the country to where there is 


some indication that universities are now capable of turning out an 
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over supply of Ph.Ds by 1971. It is also estimated that universities 
will employ 70% of the total employed Ph,Ds in Canada by 1973. The 
Association does not suggest that government expenditures for research 
grants in the universities should be decreased from present levels, 

but it does suggest that very careful study and thought should be 
given before increasing these grants significantly forthe next 3 or 

4 years. Such grants should be directly geared to the future 
requirements for engineers and scientists with masters of Ph.D degrees, 
If a proper relationship between supply and demand is not maintained, 
research in the universities and the training of Ph.Ds to do more 
research in the universities will become an end tn itself. Such 
escalation will result in still further demands for increased govern- 
ment grants, 

16. Because the university environment is most conducive to 
research activities, it is reasonable to believe that most pure, 
fundamental or basic research should be done in the universities. 
Research personnel in universities are not affected by the economic 
pressures common in industry and business, In this environment, creative 
minds can follow their particular interest without regard to the economic 
consequences of their work, The purpose of such research should be to 
increase fundamental and basic knowledge and to train post graduates 

to the Ph.D. level with the expectation that many of these higher 
qualified people will later go to the government or industry. 

ply a Universities and industry should be encouraged to continue 

to search together for more effective ways of coupling their R & D 


activities. 
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R & D in Industry 
18. As the Economic Council of Canada has said, research by 
itself may add nothing to economic growth. It is the innovation 
process - beginning with an industrial management decision to proceed 
with development, engineering, design and all of the succeeding stages - 
which brings new products, processes and services into use and which 
contributes to growth. The Economic Council of Canada also states 
"there is danger that policy-makers will concentrate on support of 
R & D leaving the rest of the process to take care of itself." 
9: It has been said by some that Canadian industry does not 
have the capability to undertake major technical developments in a 
number of areas. It is our belief that industry can marshall the 
capability, if given the opportunity. 
20. Therefore, the Association believes that industry should 
carry the main responsibility for applied research and development, 
Only by doing the work close to the manufacturing and marketing 
' functions can development, in particular, be efficiently performed. 
Only in industry can all the considerations affecting development 
be brought to bear on a particular project; designing, tooling for 
manufacture, facilities for manufacturing, testing, costing, selling 
and marketing installing, operating and maintaining. Product 
development carried out by government laboratories is seldom in an 
environment which allows all of these factors to be taken into 
consideration, For this reason, the Association recommends that a 
minimum amount of product development be carried out in government 
laboratories. 
Pea Every possible avenue for increasing the amount of applied 
R & D to be carried out in industry should be explored. The important 
and guiding principle should be for government to create an environ- 
ment in which industry is encouraged, in very positive ways, to carry 
its own R & D programs. The financing of R & D programs can only be 
accomplished from funds derived from profits or the return of part of 
these profits from direct government support such as tax incentive 


plans, grants or R & D contracts. 


7646 Special Committee 


Comments on Government R & D Incentive Programs 

Industrial Research Assistance Program (IRAP) 
ee This program, administered by the National Research Council, 
pays the salaries of additions to scientific staff. It is in the 
order of 50% of the project cost. It has been intelligently administered. 
The National Research Council has shown the flexibility necessary to 
encourage good research programs. Although funds available under IRAP 
have expanded since the program was implemented in 1962, it is the 
Association's view that the funds have not expanded rapidly enough to 
meet the needs of industry for this worthwhile program, 

Defence Industrial Research Program (DIR) 
23s This program, administered by the Defence Research Board, 
has been active and useful for member companies engaged in the 
production of defence products. There has been some tendency to 
institute these programs strictly on the basis of direct and immediate 


military interest, which in Canada provides a very limited available 


market. 
Present programs receive up to 50% support. 
Program for Advanced Industrial Technology (PAIT) » 
24. Some members of this Association, who have investigated 


the possible use of this program, have found it unattractive. Others 
have used it successfully. 

25. One member states that taking into consideration the fact 
that the incentive payment under IRDIA and the tax savings resulting 
from the expenditures are deferred until the loan is repaid, the 
pay-back of the Government's 50% share, if the project is successful, 
results in an effective interest rate considerably higher than that 


currently available through private borrowing. 
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26. This program is primarily for the development of military 
hardware for export. It is being used by member companies and the 
terms and conditions are generally favourable, The Association 
recommends that it be continued and that it be expanded to provide 
support to the development of commercial products, which are 
considered to have characteristics suitable not only for military 
applications but also for commercial sale in both domestic and 
export markets. 

Industrial Modernization for Defence Export (1I.M.D.E.) 
Paths This program under Vote-20 has served a useful and valuable 
purpose, We recommend that it be continued in its present form and 
expanded whenever and wherever possible to encourage the establish- 
ment of manufacturing facilities for special complex products which 
will benefit the Canadian economy. 

The Industrial Research and Development Incentive Act (IRDIA) 
28. This program, administered by the Department of Industry, 
is, without doubt, potentially the most significant of the several 
government sponsored incentive programs for research and development 
It is the successor program which, commencing in 1967, replaced the 
previous incentive provided under Section 72 (A) of the Income Tax 
Act. 
29., It is the Association's opinion that IRDIA is not 
entirely realistic, and we suspect not fully effective, in advancing 
research and development in Canada. Its effectiveness may become 
fully evident when the final figures for 1967 become available and 
we learn what proportion of the applications for assistance under 


this program by this industry totalling $83.8 million are approved. 
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30. The requirement for individual project application and 
approval is fundamentally wrong. A decision to engage in an 
industrial research and development program is an entrepreneurial 
decision of the highest order. It involves consideration of 
available human resources, physical resources, capital, potential 
markets, prices, an estimate of the competitive situation several 
years in advance. Decisions of this kind can best be made and can 
only successfully be made by thousands of individual business 
executives with the knowledge and experience available to them 
through their daily activity in a competitive environment. To 
expect such decisions to be made intelligently in a single location 
in Ottawa is a fundamental mistake in concept. 

okie The Canadian Government, in its recent White Paper on 
Policies for Price Stability, recognized the impracticability of 
attempting to centralize such decision making in Ottawa when it said 
Sen "Moreover, to undertake a comprehensive surveillance and 
review of the thousands of price and income decisions occurring 
regularly in all parts of our economy would require the services of 
a vast bureaucracy. Such a bureaucracy could operate only on the 
basis of highly simplified rules and standards which would conflict 
with the needs of a dynamic growing economy. For all these reasons, 
detailed review of specific price and income decisions would be highly 
inadvisable, and the Government rejects this approach." 

ae An example of the oversimplified rules and standards which 
occur when an attempt is made to centralize decisions of this kind 
arises in the interpretation which the Department of Industry 
appears to be giving to the phrase "likely to result in benefit to 
Canada if it is successful" which words appear in Section 3 sub-section 
(2) of the Act. No company producing in Canada, is likely to under- 
take research and development with its attendant high cost, which will 
not be to its benefit and therefore of measurable benefit to Canada 


in many ways. 
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34, The present procedure under IRDIA adds significantly to 
costs in preparing documents for examination by the Department 
of Industry. The procedure leads to decisions from the Department 
of Industry which might be inconsistent with the encouragement of 
research and development. It leads to serious delay of up toa 
year or more in payment of millions of dollars of incentives which 
is, of course, additional substantial cost to the companies 
involved. 
Recommendations concerning R & D Incentive Programs 
30. The Canadian Electrical Manufacturers Association recommend 
the modification of the present IRDIA program to conform more 
closely with the specific recommendations to Economic Council of 
Canada, in December 1965, of its Advisory Committee on Industrial 
Research and Technology. Specifically we recommend the following; 
(1) The requirement for prior approval of specific 
projects and programs should be eliminated. 
(2) There should be no base period provision for 
eligible current expenditures. 
(3) Current and capital R & D expenditures should 
receive equal benefits. 
(4) The incentive benefits under the program should be 
in the form of tax credits which are available either 
in regard to present taxes or carried forward against 
taxes in future years, and/or payment of a grant, 
at the option of the applicant. 
36. Generally we find the following programs to be helpful in 


appropriate situations and recommend their continuance, 
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Program for Advanced Industrial Technology 
Industrial Research Assistance Program 
Defence Industrial Research Program 
Department of Defence Production VOTE-5 


Industrial Modernization for Defence Export 


Ks fn We recommend that increased funds be made available under 


IRAP. 


F. G. Samis, 
General Manager 


March 1969 


K.H. Rapsey 
President, 
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LIST OF CEMA MEMBER COMPANIES 


NAME _OF COMPANY 

Acme Division, Polygon Services Ltd. 
Allen-Bradley Canada Limited 

Allen West (Canada) Ltd. 

Alpin Otis Elevator Co. Ltd. 
Aluminum Company of Canada Ltd. 
Amalgamated Electric Corp. Ltd. 
Appleton Electric Limited 

The Arborite Company 

Arrow-Hart of Canada Limited 
Ascolectric Brantford Ltd. 

Automatic Sprinkler Company (1964) Ltd. 
Bay Bronze (1962) Ltd. 

Bedard-Girard Limited 

A. Belanger, Limitee 

E.W. Bliss Company (Canada) Ltd. 
British Columbia Transformer Co. Ltd. 
Brown Boveri (Canada) Ltd. 

Burndy Canada Ltd. 

Canada Wire -& Cable Co. Limited 
Canadian Admiral Corporation Ltd. 
Canadian Allis-Chalmers Limited 
Canadian Armature Works Corp. 

The Canadian Chromalox Co. Ltd, 

The Canadian Coleman Company Limited 
Canadian Controllers Limited 
Canadian General Electric Co. Ltd. 
Canadian Ohio Brass Co. Limited 
Canadian Phoenix Ste@l & Pipe Ltd. 
Canadian Porcelain Company Limited 
Canadian Sterling Electric Limited 
Canadian Westinghouse Company Ltd. 
Canadian White Star Products Limited 
Canron Limited 

Cansfield Electrical Works Limited 
Carrier Air Conditioning (Canada) Ltd. 
James B. Carter Limited 

CEB Limited 

A.B. Chance Co. of Canada Ltd. 
Chrysler Airtemp Canada Limited 


Commercial Enclosed Fuse Company (Canada) Ltd. 


Conduflor Canada Limited 

Conduits National Company Ltd. 
Crompton Parkinson Electrical Ltd. 
Crouse-Hinds Company Limited 
Cutler-Hammer Canada Limited 

The Danby Corporation 

Darling Brothers Limited 

Dominion Cutout Limited 

Dover Corporation (Canada) Ltd. 
F.X. Drolet Inc. 

Eagle Electric of Canada Ltd. 
Eastern Wire & Conduits Limited 
Edwards of Canada Limited 
Electric Power Equipment Limited 
Electrical Mfg. Co. Ltd. 
Electroheat Limited 

Electroline Manufacturing Co. Ltd. 
Electromode Division, Singer Co. of Canada 
Electrovert Ltd. 

Emerson Electric Canada Limited 
Enamel & Heating Products Ltd. 
English Electric Co. of Canada Limited 
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Hamlin 
Rapsey 
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Lewis 
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. Wallace 
Phancuf 
St. Laurent 
Montgomery 
Burgess 
Rowan 
McLenaghan 
Stevens 
Brownlee 
. Ellis 
Zyto 

Stock 
Campbell 
Musselman 
Johnston 
Davey 

. Morris 
Ladesich 
Hawes 

.J. Cheesman 
.E. White 

.A. Shupe 

.D. Smith 
Smallwood 
Sprague 
Geleziunas 
White 
Naylor 
Hahn 
Hoseason 
Hall 
Berridge 
Graham 

. Wilde 
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.C. Ferguson 
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Belanger 
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Rousseau 
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The Enterprise Foundry Company Limited 
Esna Limited 

Fairgrieve & Son Limited 

Federal Pacific Electric of Canada 
Federal Wire & Cable Company Ltd. 
Ferranti-Packard Limited 

Fiberglas Canada Limited 
Fieldscraft Lamps Limited 

Findlays Limited 

Fittings Limited 

Franklin Manufacturing Co. (Canada) Ltd. 
Frigidaire Products of Canada Ltd. 
Furnas Electric Canada Ltd. 

General Freezer Limited 

General Steel Wares Limited 

General Wire & Cable Co. Ltd. 
Gilson Manufacturing Co, Ltd, 

Great Lakes Electrical Specialties Ltd. 
Hamilton Porcelains Limited 

Harvey Hubbell of Canada Ltd. 

Heron Cable Industries Ltd. 

The Holophane Company, Limited 
Honeywell Controls Limited 

Horn Elevator Limited 

Hupp Canada (1961) Limited 
Iberville Fittings Limited 

Ilsco of Canada Limited 

Industrial Wire & Cable Limited 
John Inglis Co. Limited 

I-T-E Circuit Breaker (Canada) Ltd. 
ITT Wire & Cable 

Kearney National (Canada) Ltd. 
Kelvinator Sales Corporation Ltd. 
Klockner-Moeller Ltd. 

Kondu Mfg. Company Limited 

Lacal Industries Limited 

Leeds & Northrup Canada Ltd. 
Leonard Refrigerator Co. of Canada Ltd. 
Lewis-Shepard (Canada) Ltd. 

Lincoln Electric Company of Canada Ltd. 
Manitoba Bridge & Engineering Works 
Markel Electric Products, Ltd. 

Marr Electric Limited 

Moffats Limited 

Moloney Electric Co. of Canada Ltd, 
Montgomery Elevator Company Ltd. 
Murray-Jensen Mfg. Ltd. 
McGraw-Edison of Canada Ltd, 
National Fibre Company of Canada Ltd. 
National Porcelain 

Northern Electric Co. Ltd. 

Otis Elevator Company Limited 

R. Payer Company Limited 

The Peelle Co. Ltd, 

Permali (Canada) Limited 

Philco Ford of Canada Ltd. 

Phillips Cables Limited 

Pioneer Electric 

Pioneer Electric Brandon Limited 
Pioneer Electric Ontario Limited 
Pirelli Cables Limited 

E.W, Playford Company Limited 
Powerlite Devices Limited 


Nepco Division, H.K. Porter Co, (Canada) Ltd. 


Powertronic Equipment Ltd. 


E.M.S. Fisher 
J.R, Lindsay 


D.M. Fairgrieve 


B.W. Ball 
D.E. Mussell 
T. Edmondson 
A.J. Fisher 
Jd.W. Kerr 


A.J. Illingworth 


H.G. Palmer 
P. Salipante 


E.V. Rippingille, Jr. 


N.E. Brown 


J.R. Goodwillie 
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Fabricius 
Kendrick 
Young 
Mason 
Houston 
Phillips 
Parrish 
Cowdrey 
Horn 
L'Heureux 
Longtin 
Ottmann 
Zimmerman 
. Nuttall 

.R. Farrell 
Desjardins 
Raisbeck 
Leach 
Peterkin 
Kirkwood 
Walker 
Jackson 
Leach 
Best 
Vuchnich 
-S. Hodgson 
Markel 

Marr 
Cooper 
Dunfield 
Roelofson 
Leddy 
Quance 

. Frankel 
Dodd 
Marquez 
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Pyle National (Canada) Limited 
Pyrotenax of Canada Limited 

Railway & Power Engineering Corp. Ltd. 
Ranco Controls Canada Ltd. 

RCA Victor Company Ltd. 


Reliance Electric & Engineering (Canada) Ltd, 


Renfrew Electric Co. Limited 
Reynolds Cable Company Limited 

The Robbins & Myers Co. of Canada, Limited 
Wm. Roberts Electric Limited 
Robertson-Irwin Limited 

Rucker Electronics 

Sangamo Company Limited 

S & C Electric Canada Limited 
Siemens Canada Limited 

Simplicity Products Limited 

Slater Steel Industries Ltd. 

Smith & Stone Limited 

Square D Company Canada Limited 

The Steel Company of Canada Ltd. 
Swift Devices Limited 

Tappan-Gurney Ltd. 

Taylor Electric Mfg. Co. Ltd. 
Telemecanique Canada Ltd. 

Temco Electric Manufacturing Company 
Thomas & Betts Limited 

Trench Electric Limited 

Unelco Limited 

Unifin Division, Keeprite Products Ltd. 
Universal Wire and Cable Co. Ltd. 
Walkerduct of Canada Ltd. 

Ward Leonard of Canada Limited 

W.W. Wells, Limited 

Westeel-Rosco Limited 

The W.C. Wood Company Limited 

P.M. Wright Electrical Co. Ltd. 


Total number of companies 163 
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Sherrard 


C. Ward 
Davidson 


Downie 
Girouard 
Hugus, Jr, 
Longstaffe 
Murphy 
Jones 

Scott 
MacKenzie 
Nestor 
Collingwood 
Morrison 
Waite 
Collins-Wright 
Grant 
Peppall 
Verrier 
Baine 

Horn 

Lair 


Eagle 


Marcoux 
Ryan 
Bailey 
Eden 
Pratt 
Brown 
Perry 
Thorpe 
Kluge 
Kennedy 
Young 
Wood 
Wright 
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CANADIAN ELECTRICAL MANUFACTURERS ASSOCIATION 


EXECUTIVE COMMITTEE OF THE BOARD OF DIRECTORS 1968-69 


PRESIDENT 


lst VICE PRESIDENT 


2nd VICE PRESIDENT 


3rd VICE PRESIDENT 


Other Members 


TREASURER 


SECRETARY 


IMMEDIATE PAST 
PRESIDENT 


* KH, 


Rapsey 


Lindsay 


Ward 


Hague 


Stevens 


Little 


Cheesman 


Graham 


Verrier 


Barford 


*Official representative for Company 


President, 

Allen-Bradley Canada Limited, 
135 Dundas Street, 

GALT, Ont. 


President, 

Phillips Cables Limited, 
King St, West, 
BROCKVILLE, Ont. 


Executive Vice President, 
Canadian General Electric Co. 
214 King St. West, 

TORONTO 1, Ont. 


General Manager, 
Electrical Division, 
Canron Limited, 

160 St, Joseph St., 
MONTREAL 32, P.Q. 


President, 

Canada Wire & Cable Co. Ltd., 
Postal Station "R" 

TORONTO 17, Ont. 


Executive Vice President, 
Northern Electric Co. Ltd., 
P.O. Box 6123, 

MONTREAL, P.Q. 

President, 

Canadian Westinghouse Co, Ltd., 
P.O. Box 510, 

HAMILTON, Ont. 


President, 

Crouse-Hinds Company of Canada, 
1160 Birchmount Road, 
SCARBOROUGH, Ont. 


President, 

Square D Company Canada Limited, 
120 Industry Street, 

TORONTO 15, Ont. 


President, 

General Steel Wares Limited, 
Box 426, Terminal "A", 
TORONTO 1, Ont. 
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BOARD OF DIRECTORS 1968-69 


C.A. Albini Product Manager, Outdoor 
Lighting, 
McGraw-Edison of Canada Ltd. , 
3595 St. Clair Ave.E., 
SCARBOROUGH, Ont. 


B.W. Ball President, 
Federal Pacific Electric of 
Canada, 
19 Waterman Avenue, 
TORONTO 16, Ont. 


R.L. Cliff President, 
British Columbia Transformer Co. 
1740 One Bentall Centre, 
505 Burrard St., 
VANCOUVER 1, B.C. 


? 


J.C, Cooper President, 
Moffats Limited, 
Gibson & Wright Avenues, 
WESTON, Ontario. 


R.J. Geleziunas General Manager 
CEB Limited, 
950 Warden Avenue, 
SCARBOROUGH, Ont. 


F.R. Johnson Vice President, 
General Steel Wares Limited, 
Box 426, Terminal "A", 
TORONTO 1, Ontario. 


Y. L'Heureux President, 
Hupp Canada (1961) Limited, 
L'ASSOMPTION, P.Q. 


H.A. Martin Executive Vice President, 
Smith & Stone Limited, 
50 St. Clair Ave. West, 
TORONTO 7, Ont. 


T.Y. Morrison President, 
Arrow-Hart of Canada Limited, 
81 Industry Street, 
TORONTO 15, Ont. 


J. Newell Vice President, 
Canadian Westinghouse Co. Ltd., 
P.O. Box 510, 
HAMILTON, Ont. 


H.Nutall President, 
John Inglis Co. Limited, 
14 Strachan Avenue, 
TORONTO 3, Ont. 


D.D. Panabaker Secretary-Treasurer, 
Otis Elevator Co. Ltd., 
414 Victoria St. North, 
HAMILTON, Ont. 
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FOREWARD 


In submitting this brief on behalf of the Electronic Industries Associetion 
of Canada, we believe we are offering suggestions which in some respects 
may be similar to those which the Committee will be receiving from other 
Science based Industries, but which in the main are evolved from the study 
of our own problems, The Electronic Industries Association of Canada is 
grateful for the opportunity to state its views on Science Policy in 

Canada and in this brief we will try to show how our Industry is affected 
by such policy, and by the ways in which the Federal Government's intentions 


are carried out in practice. 


It is also apparent that such opinions as we do express are likely to 
differ substantially from the opinions of scientific workers in Academic 
and Government operated laboratories. For this difference we may be con- 
sidered biased and indeed it would be futile to deny it, for it is our 
business to ensure as far as possible that the Electronics Industry will 


thrive and expand under better conditions than exist at the present time. 


There are many facets to the Electronics Industry, which include classes 
of work vital to the Canadian economy. These are in the areas of Data 
Processing, Data Communications, Social Communications (including telephone 
telegraph, television and radio), modern education systems, armed serviccs' 
electronic requirements, transportation, weather forecasting and medicine. 
These areas are, themselves, divided into various sub-trade areas such as 
Electronic Components, special equipment and instrumentation, and so on 


which are common to 411 classes and which are described in some dcteil in a 
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bilingual booklet prepared by our Association entitled ‘Canada's 


Electronics Industry’. Appendix A attached. 


It is usually considered an aim of Government to do what the economy allows 
in improving the well-being, happiness and living conditions of the people. 
The Electronics Industry is directly concerned with this aim in several 
ways. Firstly, by providing devices which the public can use for its 
day-to-day business, entertainment and education; secondly, by increases 

in direct employment and the payment of good wages; thirdly, by the export 
of electronic products and equipment and services to obtain earned foreign 


money. 


To do all these things better, a National Science Policy is required which 
provides priorities, not necessarily exclusive commitments, to programs 

which are in line with these basic aims and we believe that such a policy 
should take into account the unique requirements of Canada in the particular 
areas of communication, atomic energy and natural resources indigenous to 

the Country. The encouragement by suitable means of the Electronics Industry 


in whole and in part is in line with this aim. 


PART 1 
RESEARCH AND DEVELOPMENT IN THE 
CANADIAN ELECTRONICS INDUSTRY 


1.1 Viewed statistically, the Canadian Electronics Industry expends more 
dollars on research and development, and is accelerating its growth 


of expenditure in this area more rapidly than any other segment of the 


1.2 


3 


1.4 
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manufacturing industries. Table I shows the current expenditures 

on intra-mural R and D for the years 1963 - 1968 (DBS Source), 

using 1963 as the base line or 100%. This table indicates the 

growth in the various areas of manufacturing and for non-manufacturing 
industries. The electrical products show a consistent growth 
throughout the years and the highest growth of any of the reported 
activities, with petroleum products second, and non-manufacturing 
third. The electrical products industry is significantly in excess 


of the average, which was 197. 39%. 


Table II shows the sources of funds for intra-mural R and D for 
the year 1967 (DBS Source). For electrical products, about 76.5% 
of the source of R and D funds are derived internally, and only 


about 17.8% is provided by the Government of Canada. 


These figures show that the Electronics Industry is aggressively 
pursuing research and development, and is certainly paying for the 
greater portion itself, although it does receive a reasonable portion 
from the Government. The Electronic Industries Association of Canada 
has been vitally concerned with the effectiveness of its own R and D 
and the means whereby the Canadian Government can encourage our 
industry to innovate through a National Science Policy and specific 


incentive programs. 


One might be encouraged by a cursory review of a Dominion Bureau of 


Statistics release dated May 7, 1969, which reported: 
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"The total expenditures of the Federal Government on 

scientific activities for 1967-68 increased by 20 per 

cent over the 1966-67 level. A further increase of 13 

per cent is expected for 1968-69. Comparison of total 

current expenditures over the six years 1963-64 to 

1968-69 yields annual increase of 11 per cent, 22 per cent, 

13 per cent, 20 per cent and 15 per cent." 
A seemingly commendable improvement. However, a closer examination 
of the figures indicates the increased expenditures are not being 
made in industry -- where expansion is essential to sustain and 
enhance our national economic growth -- but rather in government 
institutions and the universities where expenditures have little 
impact on stimulating economic expansion. If we eliminate the 
1967 and 1968 IRDIA grants from the DBS figures for purposes of 
comparison of the years 1965 through 1968, we find that Government 
R & D support to industry has dropped each year from a level of $68.2 
million in 1965 to $59.5 million in 1968. Meanwhile, support to 
government institutions has increased each year, from $171.5 million 
in 1965 to $260.7 million in 1968, and similarly, support to 
universities has increased each year from $41.8 million in 1965 


to $99.3 million in 1968. 


1.5 In other words, the share of Federal R&D funds directed to industry 
is getting smaller year by year, from 24 per cent in 1965 to 14 per 


cent in 1968. This trend runs contrary to almost every piece of advice 


ies) 


WT 


Payal 
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the Government has had over the past several years regarding 


expenditure of its R&D funds. 


To make a simple comparison with our neighbour to the South, it is 
forecast that 1968-69 R&D expenditures by the U.S. Federal Government 
will be in excess of $20 billion. Fifty-two per cent of this sum will 
be spent in industry, and this percentage is higher than that of the 


two previous years. 


The R&D picture, in summary: 

In Canada: Federal Funds in support of R&D in 1968-69 
$427 million, with 14 per cent spent in 
industry, and percentage declining. 

In the U.S.: Federal Funds in support of R&D in 1968-69 

| greater than $20 billion, with 52 per cent 


spent in industry, and percentage increasing. 


PART 2 
INDUSTRY AND THE FEDERAL GOVERNMENT 


The Federal Government, by its many support programs, encourages 
industries to improve their technological capabilities in order that 

it may compete more fully in foreign markets or supply a home demand 
otherwise filled from abroad. The Electronic Industries Association of 
Canada has made their views known to the Canadian Government by several 
documents and presentations, copies of which are attached as appendices 


and enumerated below: 
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Appendix "B" "Brief to the Government of 
Canada on the Need for Increasing 
the Technological Capability of 
Canadian Industry”. 
This brief was presented to several 
ministers of the Cabinet on March 17, 1969, 
along with other subjects concerning Excise 
Tax and Dumping. 


Appendix "C" "Brief to Department of Industry, Trade 
and Commerce re Industrial Research and 
Development Incentives Act (IRDIA)" with 
covering letter to A, G. Kniewasser, Senior 
Assistant Deputy Minister, Industry and 
Trade Development Branch, dated March 12, 


1969. 


Appendix "D" "Electronic Industries Association of 
Canada Presentation to Cabinet Ministers, 
Ottawa, March 17, 1969, (Charts)". 
The form of this presentation utilized 
flip charts with various summarizations. 


2.2 The above-noted documents indicate in detail the position of the 


2.3 


Electronic Industries Association concerning R and D and show 

that the Electronics Industry in Canada is a viable secondary 

industry, ready to take its place as a partner with the Canadian 
Government in forming and processing through the future, that portion 
of a Science Policy in which this industry has the necessary expertise, 


experience and will, to provide. 


A general observation can be made about the various grant programs 

now in existence. Some grants are very good for the purposes intended, 
but the purposes are rather limited. Their goodness arises from their 
ease of application and because they appear to rely on the basic 
honesty and integrity of the Companies which accept them. Hence, 


there is a minimum of non-essential paper work. In this category 


2.4 


3... 
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are the DIR and IRAP Programs. There are other grants and incentives 
available to industry which are less satisfactory in various ways; 
these are IRDIA, Vote 5 and PAIT. Appendices B and C deal with 
these quite specifically, and there is no need to elaborate on them 


here. 


In the past, there appears to have been a general lack of communication 
and dialogue on both sides, Government and Electronics Industry, 

but it is now recognized that the agencies of the Federal Government 
are working hard to overcome this deficiency and the Electronics 
Industry is reciprocating so that future programs should become more 


effective. 


Currently, the money available for technological upgrading of industry 
is a small part (14.5% in 1965) of the total Federal funding available 
for research and development purposes, and is residual to the money 
spent on universities, Government operated laboratories and on natural 
resource technology grants to the provinces and to provincial research 
institutions, This, of course, affects the Electronics Industry as 

@ whole and is detailed in the R and D Brief (Appendix "B") noted 


above. 


PART 3 
THE UNIVERSITY - ITS DUAL ROLE 
The historical view of a University as a place of learning and a 
fount of fundamental knowledge sacrosanct from control or interference 


was no doubt a correct view prior to 1939. It is open to debate whether 
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it is the proper view today. Of the value of the University as a 
place of learning there can be no question, but the duality of the 
teaching and research functions merits consideration. As a place 

of learning, the University is supported by the Provincial Government. 
As a fundamental research establishment it is supported to a consider- 
able extent by grants from the Federal Government. This leads to an 
interesting conclusion which affects Industry. Students who are at 
the top of the classes in the Sciences have a temptation to remain 

in the comfortable academic environment and carry out research there. 
The result of this is an expansion of the post graduate research 
facilities and an ever increasing demand for more and better research 
workers and money for their support. In short, the Universities have 
a positive feedback tendency to absorb a fraction of their own output 
in good students and therefore to need more and more Federal money 
for their support. As this seems to be a positive feedback’ situation, 
it is evident that the increase is likely to be exponential in charac- 
ter. Unless steps are taken the situation may well get out of hand 

in the future. The Electronics Industry is affected two ways. The 
availability of the better scientists to industry is reduced, and the 
availability of technology funds left for industrial aid is also 


reduced. 


Questions should be asked about what these people actually do for 


the economy in return for what the public spends on them. 


3.3 We do not wish to go to extreme lengths in this type of argument 


41 


4.2 
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because specific cases can always be found to refute it. But the 
fact remains that the rate at which fundamental knowledge is being 
obtained is greater than that which can be economically absorbed 

and clearly some control is needed to maintain a good balance between 


the supply of information and its useful absorbtion. 


PART 
COMPETITION FROM GOVERNMENT LABORATORIES 


With regard to Government Research Laboratories, the Electronics 
Industry finds from time to time that applied research being carried 
out by them could have been pursued in Industry and preceded by 
meaningful market surveys. Twenty years ago the Electronics Industry 
was little more than a producer of goods to blueprints from parent 
organizations or from the Department of National Defence. In those 
circumstances the small efficient laboratories operated by the services 
through the Defence Research Board and the National Research Council 
were very valuable, but now things have changed and very knowledgeable 
people, many with international reputations, are available in industry. 
There is, therefore, less need than formerly for Federal Government 


requirements to be met by their own laboratories. 


It may be easier because of contractual formulae and because of 
geographical locations for Federal Government Agencies to have as many 
as possible of their requirements dealt with in Government laboratories, 
and if this is true, some enquiry into the detailed reasons appears 


desirable. The important point here is that the Electronics Industry 
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is very dependent on its R and D capability, and that any detraction 


of a non-industrial kind is hardly conducive to industrial progress. 


4,3 In addition, we should point out that if the work performed on 
behalf of the Federal 'Government is to result in ultimate manufacture, 
even of small quantities, it is much more difficult to transfer the 
knowledge acquired during the development phase from a Government 
laboratory to an Industry, than would be the case had the work been 


carried out by that Industry in its R and D facility. 


4,4 The cost of such work in industry is likely to be no more expensive 
than in a Government laboratory if cost comparisons are properly made. 
For example, the cost per scientist at N.R.C. from the figures in 
their 1967 Review, is about $34,000, which is about the same as the 


industrial average at that time. 


PART 5 
THERE IS MORE THAN R and D 

Del A figure frequently quoted, and which appears to the members of the 
Electronic Industries Association to be reasonable, is that the cost 
of inventing a new device or product and of demonstrating that it 
works is about 5% to 10% of the overall cost involved in bringing the 
device through the various intermediate stages and into production. 
Another way of expressing this is to say that the total innovative process 
is between ten and twenty times the R and D cost as ordinarily considered. 
This cost has to be borne by product sales from future years and is 


therefore a discouraging factor which works against the efforts of 


522 


5-3 


5.4 
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the various Government Agencies who endeavour to sponsor R and D. 


There are two ways of tackling the problem: The first and more 
obvious way is to cease limiting industrial grants and incentives to 
the base R and D processes and extend them further and further along 
the production road. Such grants should be made after proper examina- 
tion of market potential and to those companies who have shown, or 
are likely to show, enthusiasm for the type of product involved. There 
are sections of the Electronics Industry who find it necessary to 
check out a new process by pilot plant production before launching 

on an expensive main production program. This pilot plant operation 
is akin to that in general use in the chemical and petrochemical 
industry and is experimental in nature. It would be most helpful 


to such industries if grants could be made available for such purposes. 


The second way of dealing with the problem is more complex, more 
expensive, but far more beneficial because its effects are more general 
in application. In this solution a hard look is made at why it should 
cost ten to twenty times the R and D cost to reach production. On the 
horizon today are various electronic and electromechanical aids which 
cut across traditional production engineering methods. These aids 
include automatic draughting, data transfer from design to machine and, 
in some instances, electronic aesthetics, and many other short cuts 


which are products or branches of the computer age. 


However, it is difficult for the smaller industrial units to think this 


way because of the high initial expenditures and because of the 
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inevitability of dislocation in their industry. Grants to encourage 
this kind of improvement in product cost would not only reduce the 
cost to consumers of many existing products but would greatly simplify 
the production of new and better products resulting from R and D 


efforts. 


PART 6 

AIM FOR ORIGINALITY 
In the export field the market place is highly competitive. It is 
therefore clear that there is a far better chance of selling abroad 
if the products offered for sale are not the same, but are better 
than, or different from those already available. To achieve this 
kind of product, special encouragement should be provided and extra 
care taken by the granting agencies to see that extraneous or routine 
influences do not stifle originality of this kind. It is suggested 
that grants having higher Government share percentages than usual be 
provided on a basis of reports by competent Federal Government examiners 


in such cases. 


PART 7 
NEED FOR NATIONAL GOALS 
To quote from our R and D Brief, "There is an urgent need to determine 
specific areas of technology where 'fields of excellence' should be 
developed. In this connection both industry and the Government are 
handicapped by the almost complete absence of stated national goals 


on which Government policy could be formulated. " 
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"We are aware that the Science Council has been considering the question 
of a science policy in support of the economic and social goals of 

the nation, which have yet to be defined. In the last few years the 
fucneiitali bh of the Electronics Industry due to lack of defined 

goals and limited supporting funds, has led to a very thin distribution 
of the funds over a large area comprising many fields of technology. 
National goals would permit us to refrain from being mere imitators 

of the United States and would lead to strengthening of specific 

areas of technical interest to Canada. Certain Departments should 
play a strong part, in consultation with industry, in determining 

such areas of technology where excellence should be developed. With 
this type of leadership, based on national objectives, industry 

could better shape its own destiny with the hope of a more stable 


and promising future." 


PART 8 

NATIONAL PROGRAMS 
Again, to quote from our R and D Brief, "The Electronic Industries 
Association believes there are many policies and programs which could 
be examined jointly by Government, Industry and the Universities for 
possible implementation in Canada. It is believed that a careful 
selection of such programs could invoke further dynamic response from 
industry. Large and imaginative programs may well provide the needed 
challenge to our youth and could bring advantages to all citizens. Such 
programs will involve the spending of public funds in industry as 


contractual expenditures from which predictable advantages will accrue 
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to the nation. We firmly believe this is the best way to stimulate 

the growth of industrial technology. Much of the progress in technology 
and the industrial strength of the United States derives from their 
undertaking of major national programs and not, we maintain, because 

the United States Government has, in some general way, supported R 

and D. Two of these programs, Defence and Space, have created a huge 
market for new technology and new products. The key action here was 

the decision by the United States Government to invest a significant 
part of the national resources in these programs. This created the 
demand and stimulated technological growth. The result in terms of 
general improvement in the United States economy have been staggering, 
in spite of the fact that neither the Defence nor the Space program 

has any real lasting social value in itself. It is also interesting 

to note that this type of program is now being followed by other foreign 


countries, notably France, Japan, Germany and Great Britain." 


8.2 In Canada, the Electronics Industry has developed into world prominence 
in those fields where the peculiar environment of this country has placed 
severe demands. We refer here to such areas as communications, electrical 


power and electronics associated with transportation. 


8.3 In other areas of electronics, Canada's environment is particularly 
adaptable. For example, our exceptionally long coastline would suggest 
a concentration in oceanology and our highly valued water resources 
demand concentration in pollution problems. In both of these cases, 
there is also a potentially viable administrative climate to foster 


programs which other countries may not be in a position to undertake. 


8.4 


8.5 
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Electronics has an important role to play in both of these fields. 


The environment to foster growth in other areas would have to be 
improved. Whereas there is a growing demand for educational and 
medical electronic devices, the fragmentation in the administration 
of these fields in Canada is so severe that it is virtually impossible 
to find an agency of sufficient size or strength to underwrite the 


high R and D costs of entering these promising world markets. 


Other specific programs in which the electronics industry is vitally 
interested are detailed in our R and D Brief (Appendix B), Pages 


7 and 8. 


PART 9 

ABSENCE OF SCIENCE POLICY DIRECTION 
Although we understand that we are, at the moment, looking for a 
Science Policy to meet today's needs, and that we have to do so 
because hitherto there has really been no real Science Policy, we 
subscribe to the view that this is a continuing dynamic process. We 
do not think a policy can be laid down for all time, except in the most 
general terms; viz., that there must exist such a policy. It cannot 
be stated on a long term basis. It isa shifting thing. Its proper 
use in the hands of the most competent people available should be much 
the same as the way in which monetary policy is used, as a control on 


predictable situations for the benefit of all Canadians. 


We do not believe that Science Policy ought to be defined or a definition 


attempted on a long term basis, but rather that it should be an essential 
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control and recognized as such to ensure our future well-being. 


Nevertheless, the mechanism through which such control is carried out 
can, we submit, be studied and defined in more or less precise terms. 
We do not attempt to do this in this brief, but rather would draw 
the attention of the Committee to the fact that at the present time 
there are no bodies who have the power to control or even to indicate 
the direction of science with the possible exception of financial 
controls through the Treasury Board, and this amounts to a question 


of how much is asked and how much is available for granting. 


The important question - "What is the proper use for such money as 
is available" - remains unanswered because the system is such that a 
wide variety of agencies filter the requests of a still wider variety 


of scientists, all of whom want more aid at all times. 


It seems that in this type of system even the Science Advisors to the 
Government - The Science Secretariat and the Science Council - appear 

to study the specific rather than the overall questions and provide 
advice that this project is a good thing and that one is not. This 
hardly assists in determining the balance needed today between, for 
example, fundamental and applied research or between medical and physical 


science, 


In fact, at the recent conference sponsored by the Canadian Institute 
on Public Affairs, the president of the Treasury Board, the 
Hon. Mr. C. M, Drury, is reported as saying "Within Government itself, 


I do not see any new structures being established to implement Science 
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Policy. In fact, I do not see how Science Policy can be considered 
as an entity, and to set up any special structure would run counter 
to our recently instituted system of planning, programming and 


budgeting. " 


This epproach is certainly one to put science "where it belongs" 

in the well documented, computer operated society. But it takes 

us even further from answering the question about the absence of any 
high level control of Science and Science Policy. We would like to 
draw the attention of your Committee to this gap at the top because 

we believe that the importance of instituting a means for formulating 
and controlling National Science Policy transcends both party politics 
and the push-button mind. We believe that if your Committee will 
suggest a solution on how the gap can be filled it will have performed 
a service which will endure for many generations for the benefit of 


all Canadians. 
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CANADA’S ELECTRONICS INDUSTRY 


Canada has always been in the forefront of world elec- 
tronic research and development. Since 1901 when Guglielmo 
Marconi opened a new era in communications by sending 
the first long-distance wireless message from Great Britain 
to Signal Hill in Newfoundland, Canadians have maintained 
deep interest and involvement in electronics progress. 


Canada contributes far more than is generally realized to 
the world’s electronics knowledge. Our capabilities are 
demanded by more industries in more countries every day. 
We are among the leaders in designing and manufacturing 
electronic components and systems for machine tool and 
process control equipment, complex weapon systems, space 
exploration, computers, communications, and even traffic 
control. 


The demands, both at home and abroad, have been very 
capably met by Canada’s electronics industry. 


We were the third nation to have its own satellite in orbit. 
The launching of Allouette | in 1962 opened a new era of 
peaceful exploration of space. Canadian components are 
being used in U.S. space craft, including the Apollo program. 


In the day-to-day field of home entertainment, our elec- 
tronics industry has met Canadian demand for products 
which has resulted in these impressive figures: 


e at least one black and white TV set in 96% of all Canadian 
homes; 


e two radios in every home; 


e high-styled stereo. or hi-fi’s in three out of 10 Canadian 
homes. 


Communications represents one of Canada’s foremost 
electronic capabilities. The industry designed, built and 
maintains a 17,000-mile broadband system across Canada. 
Canadian-designed and manufactured microwave relay sys- 
tems totalling more than 40,000 miles, have been installed 
in more than 18 countries — in North, South and Central 
America, Europe, the Middle East and Africa. 


The Electronic Industries Association of Canada (EIAC) 
and its more than 100 member companies realize that these 
impressive accomplishments are just the beginning. By main- 
taining our electronics industry and ensuring its viability, 
Canadians can look for even better things in the future. 


In education, electronic aids, such as computer-assisted 
instruction will open new vistas for our students. Electronics 
information systems will help Canadian industry achieve 
higher levels of productivity to keep it internationally com- 
petitive. And electronic development, carried on in Canada, 
will ensure that activities in recreation, entertainment, busi- 
ness and other vital areas such as the medical field, will 
bring a better life to all of us. 


The members of EIAC are working hard to make sure 
Canadians will have these benefits. The industry already 
invests more than $60 million annually in research and 
development. As the industry grows to its anticipated level 
of more than $3,000 million in sales in the next 10 years, 
research expenditures, too, will increase. Kept strong and 
viable, the electronics industry will provide more jobs and 
a better standard of living for all Canadians. 


L'INDUSTRIE ELECTRONIQUE AU CANADA 


Le Canada a toujours été au premier rang en ce qui 
concerne les recherches et le développement de |'*!sc- 
tronique, ceci, dans le monde. Depuis le jour ot, en’ 01, 
Guglielmo Marconi ouvrait de nouveaux horizons dans le 
domaine des communications en réalisant la premiére liai- 
son par ondes hertziennes entre |'Angleterre et Signal Hill, 
Terre-Neuve, les Canadiens ont conservé un intérét trés 
soutenu pour les progrés de |'électronique. 

_Les contributions du Canada aux connaissances mon- 
diales de |'électronique dépassent de beaucoup ce qu'on 
serait porté &@ croire. Tous les jours un nombre croissant 
d’industries de plus en plus de pays font appel a nos talents. 
Nous sommes en tétes de file pour la conception et la 
fabrication de composantes électroniques et de systemes 
électroniques pour l’équipement de machine-outils et con- 
trdle de transformation, systemes d’armement complexes, 
exploration de l'espace, ordinateurs, communications et 
méme pour le contréle de la circulation. 

C’est avec une grande compétence que l'industrie élec- 
tronique du Canada a su répondre aux besoins du pays et 
de |’étranger. 

Nous sommes la troisiéme nation a avoir son propre 
satellite en orbite. Le lancement de |’Allouette | en 1962 
Ouvrait de nouvelles portes pour |’exploration Pacifique de 
l’espace. Les Etats-Unis ont utilisé des composantes cana- 
diennes dans leurs astronefs ainsi que dans le programme 
Apollo. 

Pour ce qui est de l’amusement quotidien a la maison, 
notre industrie électronique a pu faire face aux exigences 
canadiennes pour les produits voulus, ce qui maintenant 
donne ces chiffres impressionnants: 


@ au moins un récépteur monochrome dans 96% des foyers 
Canadiens; 


e deux postes de radio dans chaque maison; 


e un stéréo ou autre appareil haute fidélité dans trois foyers 

canadiens sur dix. 

Les communications représentent |’un des plus grands 
talents électroniques du Canada. L'industrie a congu, fabri- 
qué et elle maintient un réseau transcontinental-un systéme 
de bande de fréquence trés étendu, du 17,000 miles, se 
dépolyant sur six fuseux horaires. Des systémes de relais a 
micro-ondes cong¢us et fabriqués au Canada ont été installés 
dans plus de 18 pays et forment un circuit de plus de 40,000 
miles de long-en Amérique du Nord, du Sud et Centrale, en 
Europe, au Moyen-Orient, et en Afrique. 


L’Electronic Industries Association of Canada (EIAC) et 
les 100 et quelques compagnies qui en font partie réalisent 
de plus en plus que ces résultats impressionnants ne repré- 
sentent qu’un commencement. En maintenant |’industrie 
électronique et en assurant sa viabilité, les Canadiens peu- 
bt s'attendre a des choses encore meilleures dans le 
uture. 


Dans le domaine de |’éducation, les aides électroniques, 
tels que l’enseignement assisté par les ordinateurs, ouvri- 
ront de nouveaux horizons pour nos étudiants. Les systemes 
d'information électroniques aideront |’industrie canadienne 
a atteindre des degrés plus élevés de productivité pour la 
conserver compétitive dans le monde entier. De plus, le 
développement électronique, poursuivi ici, au Canada, nous 
assurera a tous une meilleure vie grace aux activités dans le 
domaine de la récraétion, l’amusement, les affaires et autres 
branches d’une importance non moins primordiale, comme 
par exemple la médecine. 


Les membres de la EIAC travaillent d’arrache-pied pour 
apporter ces atouts aux Canadiens. L’industrie investit déja 
plus de 60 millions de dollars par an dans les recherches 
et le développement. Il est prévu que les ventes de |’in- 
dustrie toujours croissante atteindront et dépasseront méme 
l'échelon des 3 milliards de dollars au cours des 10 pro- 
chaines années; les dépenses pour les recherches aug- 
menteront donc elles aussi en méme temps. Si nous la 
conservons florissante et croissante, l'industrie électronique 
offrira un grand nombre de nouveaux emplois et un niveau 
de vie plus élevé pour tous les Canadiens. 
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INDUSTRY HIGHLIGHTS, 1968* FAITS IMPORTANTS EN 1968* 


Total Canadian consumption, electronic Consommation canadienne totale, produits 


$1,082 million électroniques $1,082 millions 


Jroducts 
$ 886 million Valeur totale des expéditions de |'usine $ 886 millions 


Total value of factory shipments 


Total value of material used by the industry $ 390 million Valeur totale des matériaux utilisés par 


Total shipments of television sets $ 115 million l'industrie $ 390 millions 
Total shipments of radio- phono combinations, Total des expéditions de téléviseurs $ 115 millions 
radios incl. auto $ 73 million Total des expéditions de radio-phono 
Total shipments of portable record players $ 5 million combinés, radios (radios pour automobiles 
Total shipments of all other electronic compris) $ 73 millions 
equipment (incl. computers) $ 612 million Total des expéditions de tourne-disques 
Total shipments of electronic components $ 81 million portatifs $ 5 millions 
Total imports of electronic products $ 438 million Total des expéditions d’équipement 
Total value of Canadian electronic exports  $ 242 million électronique divers (ordinateurs compris) _$ 612 millions 
Total employed by the industry 54,000 Total des expéditions de composantes 
Total Wages and Salaries paid $ 300 million électroniques $ 81 millions 
*Industry estimates Total des importations de produits 
électroniques $ 438 millions 
Valeur totale des exportations de produits 
électroniques canadiens $ 242 millions 
Nombre d’employés dans |’industrie 54,000 


Total des appointements et salaires payés $ 300 millions 
*Evaluations de |’industrie 
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FACTORY SHIPMENTS OF ELECTRONIC PRODUCTS 


In 1968, Canada’s electronics industry will produce approx- 
imately $890 million in electronic and related equipment and 
components, ranging from everyday products such as tele- 
vision sets to such esoteric products as complicated guid- 
ance equipment for satellites and rockets. 

Since 1960, output from Canada’s more than 100 electronic 
manufacturing plants has more than doubled — from $370 
million in 1960 to almost $890 million in 1968. 

Recognized as a high growth industry, the annual rate of 
increase in value of shipments has been well above that for 
all manufacturing and for the Gross National Product. 

This buoyant growth rate is due to constant and growing 
demand from consumers, from industry and commerce, 
demanding new capital machinery and equipment, and from 
the export market. Heaviest demands have been made on 
communications, industrial and commercial equipment, with 
consumer products and components in second and third 
place respectively. This continuing demand means that value 
of manufacturers shipments during the next 10 years should 
triple to an annual level of almost $3,000 million. 


1. Broadcast, communications, industrial and commercial equipment 


2. Replacement parts, components, tubes, contract maintenance 
3. Computers and related equipment (estimated) 
4. Consumer products ° 


$ Millions 


r 
| 


1960 


* Estimated * Estimés 


EXPEDITIONS DE PRODUITS ELECTRONIQUES 
DE L’USINE 


En 1968, l'industrie électronique du Canada aura a lk 
pour une valeur approximative de 890 millions de doWats 
d’équipement électronique ou connexe et de composantes, 
en allant des produits ordinaires tels que les téléviseurs a 
des produits ésotériques et compliqués tels que |l’équipe- 
ment de téléguidage des satellites et des fusées. 

Depuis 1960, le rendement des 100 et quelques usines de 
fabrication élctronique a plus que doublé — de 370 millions 
de dollars en 1960 a presque 890 millions de dollars cette 
année. 

Reconnue en tant qu’industrie croissant rapidement, le 
taux annuel de croissance de la valeur des expéditions a 
bien dépassé celui de toute la fabrication et celui de la 
production nationale brute. 

Ce taux de croissance soutenu est dé a la demande 
constante et grandissante du marché de exportation et des 
consommateurs de l'industrie et du commerce qui récla- 
ment de la nouvelle machinerie et de l’6quipement, perfec- 
tionné. Les demandes les plus grandes ont été faites dans 
le domaine de |’équipement industriel et commercial pour 
les communications, avec les produits au consommateur et 
les composantes occupant respectivement les deuxiéme et 
troisieme place. Cette demande continue signifie que la 
valeur des envois manufacturés devrait tripler pendant les 
10 prochaines années pour atteindre un niveau trés proche 
des 3 milliards de dollars par an. 


1. Equipement de radio et télédittusion, equipement industrie! et 
commercial 


2. Piéces de rechange, piéces constituantes lampes, contrats 
d'entretien 


3. Calculatrices et matériel similiraire (estimé) 
4. Produits aux consommateurs 
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SALES OF TELEVISION SETS, 1953-72 


Within the next four years, the number of television sets 
S$ annually in Canada should reach approximately 900,000, 
the highest level since 1955. Almost half this total will be 
for color sets which should reach a total of more than 
400,000 units annually giving Canada a color set in three out 
of every 10 homes by 1972. 

These projections carry great portent because television 
production is an important segment of overall electronic 
industries production and supports substantial manufacture 
of electronic components in Canada. 

In an effort to maintain a viable domestic television pro- 
duction facility, manufacturers have pursued vigorously cost 
control programs to overcome problems of import penetra- 
tion. Despite this effort, the flood of imports has grown 
alarmingly in recent years, with the import share of Canadian 
sales rising from approximately 8% iN 1962 to more than 
30% in 1968. 

Canadian electronic manufacturers are concerned about 
this dismaying trend because it could bring about a repeti- 
tion of the fate which befell the manufacture of small radios 
— today supplied almost entirely from foreign sources. 
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VENTES DE TELEVISEURS, 1953-1972 


Pendant les quatre prochaines années, le nombre de 
téléviseurs vendu annellement au Canada devrait presque 
atteindre 900,000 unités, !’échelon le plus élevé depuis 
1955. Presque la moitié de ce total représente la vente de 
télécouleurs, le chiffre prévu étant de 400,000 récepteurs 
par an, ce qui signifie qu’en 1972, trois foyers sur dix 
posséderont un téléviseur-couleurs. 

Ces estimations ont une grande signification car la pro- 
duction du matériel pour la télévision est un segment im- 
portant de toute la production de l'industrie électronique et 
supporte une partie substantielle de la fabrication de com- 
posantes électroniques au Canada. 

Dans le but de maintenir et de conserver la production 
de télévision domestique, les manufacturiers ont recherché 
des moyens pour contréler le codt de la production et ainsi 
surmonter les problémes que cause la vente de produits 
importés. Malgré cet effort, le déluge d’appareils importés 
a grandi d'une facgon alarmante pendant les quelques années 
passées; le pourcentage des ventes d'appareils importés au 
Canada s’est élevé d’environ 8% en 1962 a plus de 30% 
en 1968. 

Cette tendance inquiéte les manufacturiers d’électronique 
Canadiens car elle pourrait bien causer la répétition de 
l'histoire de la fabrication des petits radios — aujourd’hui 
ces derniers viennent presque tous de sources étrangéres. 
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EMPLOYMENT 


The bulk of employees in the electronics industry are 
working in the communications, industrial and commercial 
equipment sectors. More than 36,000 out of a total of almost 
54,000 employed in the industry work in this area. Approxi- 
mately 8,000 are employed in consumer products and more 
than 9,500 in computer and related equipment fields. 

To this total must be added the large number of installa- 
tion and service technicians working, either with manu- 
facturers, distributors and dealers, or independently, to 
maintain electronic products. In the home entertainment 
consumer field, there are more than 9,000 service personnel 
and this figure is expected to grow to 13,000 by 1972. 

Electronics is a labour-intensive industry where custom- 
made equipment makes up a good part of production. As a 
consequence, net output per employee is slightly below that 
of all manufacturing. However, government statistics indicate 
that productivity gains by electronics manufacturers are 
outstripping gains in other industries, averaging between 
4% and 5% in the period 1957 to 1964. This compares 
favourably to the average for all manufacturing where annual 
productivity gains were approximately 4%. 

Electronics manufacturers are determined to maintain this 
pace. They realize that a healthy, growing industry will 
provide more and better jobs for all Canadians. 


1. Consumer products 
2. Computers and related equipment 


3. Communications, industrial and commercial equipment 
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LES EMPLOIS 


La majeure partie des employés de |’industrie électro- 
nique travaillent dans les secteurs de |’équipement indus‘ \el 
et commercial pour les communications. Des 54,000 /Mm- 
ployés de l'industrie, 36,000 sont dans cette branche. Environ 
8,000 sont employés dans les branches des produits au 
consommateur et plus de 9,000 trouvent leur place dans le 
domaine des ordinateurs et de |’'équipement apparenteé. 

A ce total, on doit ajouter un trés grand nombre de tech- 
niciens spécialisés dans |'installation et le service, travaillant 
soit avec les fabricants, les grossistes ou les détaillants, 
soit indépendamment, pour |’entretien des produits électro- 
niques. Dans le domaine de la récréation a la maison, on 
compte plus de 9,000 employés, et ce chiffre est prévu 
s'élever a 13,000 en 1972. 

L’électronique est une industrie nécesitant énormément 
de main-d’oeuvre et ou |’équipement fait sur commande 
occupe une grande partie de la production. En conséquence, 
le rendement net par employé est légérement inférieur a 
celui de toute la fabrication. Néanmoins, les statistiques du 
gouvernment indiquent que les gains de rendement dans 
l'électronique dépassent les gains de toute autre industrie, 
avec une moyenne variant entre 4 et 5% pendant la période 
de 1957 a 1964. Ce chiffre rivalise d’une fagon favorable 
avec la moyenne de la fabrication entiére ou les gains 
annuels de rendement étaient d’environ 4%. 

Les manufacturiers de produits électroniques ont bien 
décidé de maintenir ce train. Ils se rendent compte qu’une 
industrie florissante et croissante fournira des emplois plus 
nombreux et meilleurs pour tous les Canadiens. 
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EXPORTS 


Canadian electronic manufacturers know that strong ex- 
P, sales are vital to their own growth and to Canada’s 
general economic health. 

In recent years, growing recognition of technical capa- 
bilities of the Canadian electronics industry has achieved 
dramatic results. In 1960, electronics exports were approxi- 
mately $50 million. Electronic Industries Association of 
Canada estimates that exports of electronic equipment and 
components will reach more than $240 million in 1968, an 
increase of approximately 400% in the eight-year period. 
The outlook for continued growth in exports is bright. 

Exports include radio (including auto) and TV sets, tele- 
phone and telegraph apparatus, radar, communications, 
earth stations and related equipment, navigational aids, 
x-ray equipment, and components. 

About half of these exports is in communications and 
navigational aids equipment. Most of our exports are to the 
United States, but significant shipments are also made to 
more than 70 other countries such as Turkey, Brazil, the 
West Indies and many emerging nations such as Zambia, 
the Congo and Tanzania. 


1. Broadcast, communications, industrial and commercial equipments 
Replacement parts 


‘ 


Consumer products 
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Card punching, sorting & tabulating machine, electronic computers 
& parts 
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L’EXPORTATION 


Les fabricants canadiens de produits électroniques savent 
bien que les grosses ventes d’exportation sont vitales pour 
leur propre croissance et pour le bien-étre économique 
général du Canada. 

Pendant les derniéres années, la reconnaissance crois- 
sante des talents techniques de l'industrie électronique 
canadienne a atteint des résultats inespérés. En 1960, I’ex- 
portation de produits électroniques s’élevait a environ 50 
millions de dollars. L’Electronic Industries Association of 
Canada estime que |’exportation d’équipement électronique 
de composantes atteindra le niveau des 240 millions de 
dollars en 1968, soit une augmentation d’environ 400% durant 
une période de 8 ans. Les perspectives semblent promettre 
de grands débouchés 4 |’exportation. 

Les exportations comprennent les radios (radios pour 
automobiles inclus) et téléviseurs, le matériel pour téléphone 
et telégraphe, |’équipement pour radar, communications, 
stations terrestres et équipement connexe, les aides pour 
la navigation, |’équipement pour la radiographie et les 
composantes. 

Presque la moitié de cette exportation se présente sous 
forme d’équipement pour les communications et d’aides 
pour la navigation. La majorité des produits que nous ex- 
portons vont aux Etats-Unis, mais nous expédions aussi de 
grandes quantités de marchandises a plus de 70 autres pays 
tels que la Turquie, le Brésil, les Antilles et bien d’autres 
nations récentes telles que le Zambia, le Congo et le 
Tanzania. 


1. Equipement de radio et télédiftusion. Equipement industriel et 
commercial 


2. Pieces de rechange 


Produits aux consommateurs 


4. Pertoratrices de cartes, assortisseuses, calculatrices et leurs piéces 
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IMPORTS 


Importation of electronic components and finished 
products accounts for more than 40% of Canada’s 
overall electronics consumption. In 1968, approximately 
$440 million worth of communications, industrial and 
commercial equipment, components, consumer products, 
computers and data processing equipment, was shipped to 
Canada. 

These imports came from such countries as Japan, the 
United States, Great Britain, the Netherlands and West 
Germany. Imports included home TV and radio sets, sonar 
equipment, radio transmitting and receiving units, naviga- 
tional equipment, and components. 

In. the area of consumer products, the biggest import 
category is television receivers. Upwards of $27 million 
worth of television receivers will be brought into Canada 
this year. Almost $10 million worth of transistor radios will 
be imported and approximately $11 million worth of portable 
phonographs and other radios. 


Imports of components in 1968 will total more than $130 
million. All. other electronic equipment imports, in 1968, will 
approximate $260 million. 


1. Broadcast, communications, industrial and commercial equipments 
2. Replacement parts 
3. Consumer products 


4. Card punching, sorting & tabulating machine, electronic computers 
& parts 
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L’IMPORTATION 


L’importance de composantes électroniques et de produits 
finis représente plus de 40% des besoins totaux en pc- 
tronique du Canada. En 1968, le Canada aura regu pourune 
valeur d’environ 440 millions de dollars d’équipement pour 
les communications industrielles et commerciales, de com- 
posantes, de produits au consommateur, d’ordinateurs et 
d’équipement pour la programmation. 

Ces produits importés viennent de pays tels que le Japon, 
les Etats-Unis, la Grande-Bretagne, les Pays-Bas et |’Alle- 
magnie de |’ouest. Les articles importés comprennent entre 
autres des téléviseurs et radios pour la maison, de |’équipe- 
ment pour sonar, des unités de transmission et de réception 
pour la radio, de |’équipement pour la navigation et des 
composantes. 

Dans le domaine des produits au consommateur, la 
majeure partie de l’importation est celle des téléviseurs. 
Cette année, le Canada recevra pour plus de 27 millions de 
dollars de téléviseurs. Nous importons aussi pour presque 
10 millions de dollars de radios a transistors et pour environ 
11 millions de dollars de phonographs portatifs et autres 
radios. 

L’importation de composantes en 1968 s’élévera a plus 
de 130 millions de dollars. Cette méme année, toutes les 
autres importations électroniques rassemblées atteindront 
un total d’environ 260 millions de dollars. 


1. Equipement de radio et té/édittusion. Equipement industriel et 
commercial 
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CAPITAL INVESTMENT 


Since 1960, total capital spending by consumer electronic 
pre 4ct manufacturers, as well as communications equip- 
ment manufacturers, has risen from $20.5 million in 1960 to 
a peak of $61.8 million in 1966, dropping slightly to $43.9 
million in 1968. The total for the period was $290 million. 


These figures include spending on construction for both 
new facilities and repairs to existing structures. They also 
include spending for new machinery and equipment, as well 
as for repairs to existing machinery and equipment. 


Total capital spending by these industries on new con- 
struction and for new machinery and equipment (exclusive 
of repairs) rose from $14.4 million in 1960 to a peak of 
$48.5 million in 1966 and declined somewhat to $32.3 million 
(estimated) in 1968. 


Total capital spending for construction, machinery and 
equipment repairs only rose from $6.1 million in 1960 to a 
peak of $13.3 million in 1966 and dropped to $11.6 million 
(estimated) in 1968. 


1 New capital expenditure 
2 Repair 


CAPITAL D’INVESTISSEMENT 


Depuis 1960, le capital total des dépenses des fabricants 
de produits électroniques pour le consommateur, ainsi que 
des fabricants d’équipement pour les communications, s’est 
élevé de 20.5 millions de dollars en 1960 A un haut de 61.8 
millions de dollars en 1966, redescendant a 43.9 millions 
de dollars en 1968. Pour la période entiére, le total a été de 
290 millions de dollars. 

Ces chiffres comprennent |’argent dépensé pour !’expan- 
sion des usines et pour les réparations des batiments déja 
en existence. Ils renfermement aussi |’argent dépensé pour 
lacquisition de nouvelle machinerie et nouvel équipement, 
ainsi qu pour les réparations de la machinerie et de l'équipe- 
ment déja en usage. 

Le capital total des dépenses par ces industries pour 
l’expansion des batiments, la machinerie nouvelle et l’équipe- 
ment perfectionné (sans compter les réparations) s’élevait 
a 14.4 millions de dollars en 1960, atteint un haut de 48.5 
millions de doilars en 1966; il redescendra néanmoins a 32.3 
millions de dollars en 1968. (Ce chiffre ne représente qu’une 
estimation). 

Le capital total des dépenses pour les réparations seule- 
ment faites aux batiments, a la machinerie et a |’équipement 
qui s’élevait a 6.1 millions de dollars en 1960 atteint un haut 
de 13.3 millions de dollars en 1966, mais on estime que ce 
chiffre redescendra 4 11.6 millions de dollars en 1968. 


1 Nouveau capital investi 
2 Reparation 


3 > Machinery & Equipment 
4 Construction expenditure 


3 Equipment et outillage 
4 Capital investi dans des immeubles 
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EXECUTIVE AND OFFICERS 
1968-69 


MEMBRES DE L’EXECUTIF ET FONCTIONNAIRES 
1968-1969 


R. A. PHILLIPS 
President and Chairman of the Board 
Directeur et président du conseil 


E. WALTON eho? 
First Vice-President — Chairman, Components Division 
Premier vice-président — président de Ja division des composantes 


J. G. SUTHERLAND 
Vice-President — Chairman, Electronics Division . 
Vice-président — président de /a division de I’électronique 


E. G. WRIGHT 

Vice-President — Chairman, Consumer Products Division 
Vice-président — président de /a division des produits 
au consommateur 


A. AINLAY 
Director of Engineering 
Directeur de la construction mécanique 


COWAN HARRIS 
General Manager and Secretary 
Gérant général et secrétaire 


DIRECTORATE 
CONSEIL D’ADMINISTRATION 


Consumer Products Division 
Division des produits au consommateur 


W. C, LUTON 
Canadian Westinghouse Co. Ltd. 


J. W. MANGELS 
Clairtone Sound Corp. 


R. A. MacDONALD 
Philco-Ford of Canada Ltd. 


H. W. MAIN 
Electrohome Ltd. 


R, A. PHILLIPS 
RCA Victor Co. Ltd. 


W. Y. PRATT 
Fleetwood Corp. 


R. STORY 
Canadian General Electric Co. Ltd. 


H. A. C. VAN BEURDEN 
Philips Electronics Industries Ltd. 


E. WHITTAKER 
Canadian Admiral Corp. Ltd. 
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COMPONENTS DIVISION 
DIVISION DES COMPOSANTES 


G. G. ARMITAGE 


Ferritronics Ltd. 


C. S. KIMBERLEY 
Mallory Battery Co. of Canada Ltd. 


W. R. LONGSTAFFE 
Renfrew Electric Co. Ltd. 


H. S. MARMOREK 
Sprague Electric of Canada Ltd. 


J. MCKERROW 


General Instrument of Canada Ltd. 


D. A. SHEPERD 
Corning Glass Works of Canada Ltd. 


E. SMITH 
Canadian Westinghouse Co. Ltd. 


E. WALTON 
Cramco Solder Alloys Ltd. 


H. T. WATT 
Space Circuits Ltd. 


ELECTRONICS DIVISION 
DIVISION DE L’ELECTRONIQUE 


J. M. BRIDGMAN 
Litton System (Canada) Ltd. 


D. V. CARROLL 
TMC (Canada) Ltd. 


R. W. COOKE 
CAE Industries Ltd 


H. R. HERRON 
Lenkurt Electric Co. of Canada Ltd. 


W. M. LOWER 
Ferranti-Packard Electric Ltd. 


R. P. MATTHEWS 
Andrew Antenna Co. Ltd. 


H. M. REID 
Canadian Motorola Electronics Co. 


J. G. SUTHERLAND 
RCA Victor Co. Ltd. 


W. C. TATE 
Garrett Manufacturing Ltd. 


STAFF 
PERSONNEL 


1. C. HIGGS 
Manager, Consumer Products Division 
Gérant, division des produits au consommateur 


H. D. IRVING 
Manager, Components Division 
Gérant, division des composantes 


T. M. MIMEE 
Manager, Electronics Division 
Gérant, division de I’électronique 
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EIAC MEMBERS 
MEMBRES DE L’EIAC 


CONSUMER PRODUCTS DIVISION 
DIVISION DES PRODUITS AU CONSOMMATEUR 


Canadian Admiral Corporation Ltd. PORT CREDIT, ONT. 
Canadian General Electric Co. Ltd. TORONTO, ONTARIO 
Canadian Westinghouse Co. Ltd. HAMILTON, ONT. 
Clairtone Sound Corporation REXDALE, ONTARIO 
Electrohome Ltd. K/TCHENER, ONTARIO 

Fleetwood Corporation MONTREAL, QUEBEC 
Philco-Ford of Canada Ltd. DON MILLS, ONTARIO 
Philips Electronics Industries Ltd. TORONTO, ONTARIO 
RCA Victor Company, Ltd. MONTREAL, QUEBEC 


COMPONENTS DIVISION 
DIVISION DES COMPOSANTES 


Aerovox Canada Ltd. HAMILTON, ONTARIO 
Allen-Bradley Canada Ltd. GALT, ONTARIO 
Amphenol Canada Ltd. SCARBOROUGH, ONT. 
Audio Transformer Co. Ltd. WATERLOO, ONT. 
Automatic Winding Corporation Ltd. DOWNSVI/EW, ONT. 
Burndy Canada Ltd. SCARBOROUGH, ONT. 
Canada Wire & Cable Company Ltd. TORONTO, ONTARIO 
Canadian General Electric Co. Ltd. TORONTO, ONTARIO 
Canadian Stackpole Ltd. TORONTO, ONTARIO 
Canadian Westinghouse Co. Ltd. HAMILTON, ONTARIO 
Capacitors of Canada (1968) Ltd. SCARBOROUGH, ONT. 
Centralab Canada Ltd. AJAX, ONTARIO 
Corning Glass Works of Canada Ltd. TORONTO, ONTARIO 
Cramco Solder Alloys Ltd. SCARBOROUGH, ONTARIO 
CTS of Canada Ltd. STREETSVILLE, ONT. 
Delhi Metal Products Ltd. DELH/, ONTARIO 
Elco Connectors (Canada) Ltd. SCARBOROUGH, ONT. 
Electronic Craftsmen Ltd. WATERLOO, ONT. 
Electrovert Manufacturing Co. Ltd. MONTREAL, QUEBEC 
El-Met-Parts Ltd. DUNDAS, ONTARIO 
Emanuel Products Ltd. TORONTO, ONTARIO 
Erie Technological Products of Canada Ltd. TRENTON, ONT. 
Federal Wire & Cable Co. Ltd. GUELPH, ONTARIO 
(Division of H. K. Porter) 
Ferritronics Ltd. RICHMOND HILL, ONT. 
General Instrument of Canada Ltd. WATERLOO, ONTARIO 
Graphico Precision Works Ltd. SCARBOROUGH, ONT. 
Hammond Manufacturing Company Ltd. GUELPH, ONT. 
Honeywell Controls Ltd. SCARBOROUGH, ONT. 
ITT Cannon Electric Canada TORONTO, ONTARIO 
Johnson Matthey & Mallory Ltd. TORONTO, ONTARIO 
Kester Solder Company of Canada Ltd. BRANTFORD, ONT. 
Lake Engineering Co. Ltd. SCARBOROUGH, ONT. 
Lightning Fastener Company Ltd. ST. CATHARINES, ONT. 
Lightning Circuits Division NIAGARA-ON-THE-LAKE 
(Div. of Lightning Fastener) 
Magnetic Metals of Canada Ltd. BRANTFORD, ONTARIO 
Mallory Battery Co. of Canada Ltd. CLARKSON, ONTARIO 
Marsland Engineering Ltd. WATERLOO, ONTARIO 
McNeill Electronics Ltd. TORONTO, ONTARIO 
Neosid (Canada) Ltd. TORONTO, ONTARIO 
Northern Electric Co. Ltd. OTTAWA, ONTARIO 
O & W Electronics Ltd. DON MILLS, ONTARIO 


Owens-lllinois of Canada Ltd. REXDALE, ONTARIO 
Philips Electronics Industries Ltd. TORONTO, ONTARIO 
Precision Electronic Components Ltd. TORONTO, ONTARIO 
Quality Hermetics Ltd. TORONTO, ONTARIO 

Radio Components Ltd. TORONTO, ONTARIO 

Radio Speakers of Canada Ltd. TORONTO, ONTARIO 
RCA Victor Company, Ltd. MONTREAL, QUEBEC 
Renfrew Electric Company Ltd. TORONTO, ONTARIO 
Smallwood S. G. Ltd. KITCHENER, ONTARIO 

Space Circuits Ltd. WATERLOO, ONTARIO 

Sprague Electric of Canada Ltd. TORONTO, ONTARIO 
Standard Coil Products (Canada) Ltd. MIM/CO, ONTARIO 
Superior Electronics Inc. MONTREAL, QUEBEC 
Sylvania Electric (Canada) Ltd. MONTREAL, QUEBEC 
Texas Instruments Inc. RICHMOND HILL, ONT. 
Trim-Line Connectors Ltd. WESTON, ONTARIO 

TRW Electronic Components Ltd. TORONTO, ONTARIO 
United-Carr Canada Ltd. STONEY CREEK, ONT. 

Varian Associates of Canada Ltd. GEORGETOWN, ONT. 
Ward Leonard of Canada Ltd. SCARBOROUGH, ONT. 
Welwyn Canada Ltd. LONDON, ONTARIO 


ELECTRONICS DIVISION 
DIVISION DE L’ELECTRONIQUE 


Andrew Antenna Co. Ltd. WHITBY, ONT. 

Aviation Electric Ltd. ST. LAURENT, QUEBEC 

Benco Television Associates Ltd. REXDALE, ONTARIO 
CAE Industries Ltd. MONTREAL, QUEBEC 

Canadian Admiral Corporation Ltd. PORT CREDIT, ONT. 
Canadian General Electric Co. Ltd. TORONTO, ONTARIO 
Canadian Marconi Company MONTREAL, QUEBEC 
Canadian Motorola Electronics Co. WILLOWDALE, ONT. 
Canadian Westinghouse Co. Ltd. HAMILTON, ONTARIO 
Collins Radio Company of Canada Ltd. TORONTO, ONTARIO 
Computing Devices of Canada Ltd. OTTAWA, ONTARIO 
E.M.I. Electronics Canada Ltd. DARTMOUTH, N.S. 

Ese Ltd. REXDALE, ONTARIO 

Fanon Electronics of Canada Ltd. TORONTO, ONTARIO 
Farinon Electric of Canada Ltd. DORVAL, QUEBEC 
Ferranti-Packard Electric Ltd. TORONTO, ONTARIO 

Garrett Manufacturing Ltd. REXDALE, ONTARIO 
International Business Machines Co. Ltd. DON MILLS, ONT. 
International Systcoms Ltd. ST. LAURENT, QUEBEC 

Itt Canada Ltd. GUELPH, ONTARIO 

KA-ME-CO Automation Electronics Ltd. MONTREAL, QUEBEC 
Leigh Instruments Ltd. CARLETON PLACE, ONT. 

Lenkurt Electric Co. of Canada Ltd. BURNABY, B.C. 

Litton Systems (Canada) Ltd. REXDALE, ONTARIO 
McCurdy Radio Industries Ltd. TORONTO, ONTARIO 
Northern Electric Company Ltd. OTTAWA, ONTARIO 
Northern Radio Manufacturing Company Ltd. OTTAWA, ONT. 
Philips Electronics Industries Ltd. TORONTO, ONTARIO 
Pye Electronics Ltd. MONTREAL, QUEBEC 

Pylon Electronic Development Co. Ltd. LACHINE, QUEBEC 
Racal (Canada) Ltd. OTTAWA, ONTARIO 

Raytheon Canada Ltd. WATERLOO, ONTARIO 

RCA Victor Company, Ltd. MONTREAL, QUEBEC 

Spar Aerospace Products Ltd. TORONTO, ONTARIO 

TMC Canada Ltd. OTTAWA, ONTARIO 
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The principal object of this brief is to suggest a reappraisal of the approaches to the urgent need to 
increase research and development activity in industry. It is our belief that a co-ordinated, planned effort 
in applying the fresh ideas put forward, will be more fruitful and satisfying to all Canadians and that a 
series of carefully organized meetings between senior government personnel and senior members of the 
Electronic Industries Association are essential to lay the groundwork for solutions to the auestions raised. 
Such meetings, based on frank discussions on both sides, should lead to a complete and mutual 
understanding, in depth, of the problems and objectives of both government and industry. This could 
bring about a strengthening of the Canadian economy. 


SUMMARY 


@ The need to increase the technological capa- 
bility of Canadian industry is recognized by gov- 
ernment and industry as major and urgent. With 
world demands for high technology goods growing 
rapidly, Canada’s relative prosperity and growth 
depend on its ability to participate in this trade 
as well as to supply a significant portion of its 
own requirements. Canadians to a large extent, 
are dependent on the prosperity of our industrial 
economy for their livelihood and the enhancement 
of their standard of living. This being so, it is 
considered to be reasonable that the Canadian 
public should share both directly and indirectly in 
the risks attendant upon industrial development. 
The manner in which this is achieved, of course, 
is through direct Government financial parti- 
cipation in industrial research and development 
programs. 


@ Government assistance with tax incentives, 
grants and shared cost programs have been 
beneficial but programs of broader significance 
and greater impact are needed to effect a major 
change in the national distribution of research, 
design and development. Comments on these pro- 
grams appear in the brief. 


e The Electronic Industries Association believes 
that inasmuch as the problem has become national 
in scope, rather than industrial alone, it will be 
solved only by a truly joint effort on the part of 
government and industry. 


e Able thinkers are increasingly expounding the 
view that innovation, technology and capital will 
gather where the climate or environment is con- 
ducive to the exploitation of new opportunities or 
challenges. 


@ The Electronic Industries Association con- 
siders it vital to co-operate with the government 
in a reappraisal of our approaches to this problem 
with a view to creating the desired new climate of 
opportunity. Outstanding Canadians in university, 
government and industry have in recent times 
suggested fresh approaches. We believe these 
should be examined in greater detail and many of 
them tried. 


e We suggest the initiation of major programs 
of national significance and a drive towards care- 
fully chosen ‘fields of excellence to offset our 
current fragmentation and scattered support ef- 
forts”. Examples of such programs are mentioned 
in the brief. 


e The importance of product development pro- 
grams as a means of stimulating the economy 
deserves more widespread recognition by govern- 
ment and the process of following through on the 
inventions and discoveries turned up by Research 
and Development should be encouraged. 


@ The level of financial support by the Govern- 
ment for R&D in industry is inadequate and 
considerably less than those of other Western 
Nations. 


—— electronic 
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THE PROBLEM OF INCREASING THE 
TECHNOLOGICAL CAPABILITY OF CANADIAN 


INDUSTRY 


INTRODUCTION 


It has now been several years since the urgent need to 
increase research and development activity in Canadian 
industry was publicly recognized. This recognition has fol- 
lowed a realization at the political level that the standard 
of living and the economic health of a country depend on 
the productivity of its industries and their competitive posi- 
tion in world markets and that these in turn rest on the 
ability of industry to keep at least abreast of technology in 
most areas and ahead in others. 


The general acceptance of these facts came slowly. The vast 
expansion of industrial technology in the last twenty years, 
mainly in the United States but in other countries also, 
together with a sharpening of competition, have driven the 
lesson home. Prior to this the emphasis in Canada had been 
on expanding the government’s in-house capabilities in re- 
search and technology, the traditional route to be followed 
in a developing country for building up its expertise. This 
was pointed out by Dr. Omond Solandt in his appearance 
before the Special Committee of the Senate on Science 
Policy. He maintains that “as a country gets larger there 
is every reason to believe that this dominance by govern- 
ment ceases to be a good thing and there should be a wider 
distribution of activity into the Universities and particu- 
larly into industry.” He went on to say, we are just at that 
transition point now and this change is happening. Later, he 
remarked that we must do more research and development 
in Canadian industry and this represents one of the most 
challenging and difficult problems. 


This brief is concerned solely with increased research and 
development in Canadian industry and is addressed to the 
government since the resolution of the problem lies with 
the government and with industry itself. 


While the comments submitted are derived from an Elec- 
tronics Industry background, they apply equally well to all 
science based industry in Canada. 
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The initial efforts on the part of the government to assist 
research in industry were implemented through D.R.B. and 
N.R.C. Separately the government introduced tax incentives 
and assistance programs administered by the Department 
of Industry and directed predominantly at product develop- 
ment for encouraging the initiation or expansion of indus- 
trial technology on a broad front based on a sharing with 
industry of the costs involved. The Federal Government 
itself is certainly in the best position to assess the individual 
and overall effects of these programs. From the point of 
view of industry, and making allowance for the inevitable 
diversity of opinions among individual companies, the 
schemes have been worthwhile but the objectives reached 
have been very limited in the light of the magnitude of the 
task confronting us. This brief discusses some of the pos- 
sible improvements which might be made. If the Canadian 
Government would take these under consideration and 
would be prepared to sponsor modifications, where possible, 
there is no doubt that the programs could be made more 
attractive to industry and more effective in contributing to 
the solution of the overall problem. 


The principal object of this brief, however, is not to raise 
questions about details but rather to suggest a reappraisal 
of the approaches to the urgent need to increase research 
and development activity in industry. We strongly believe 
that a co-ordinated, planned effort in applying some of the 
fresh ideas which have been put forward in recent times 
would be much more fruitful and more broadly satisfying 
to all Canadians than a continued reliance on financial 
assistance alone. However successful the various support 
schemes may have been in individual cases, it must be 
admitted that we still have a long way to go in bringing 
about a substantial change in the rate of increase in tech- 
nology in Canada. 


To survive at all the industry must have a continuing vol- 
ume of production orders which can be executed to earn 
good profits. This ambition should be understood and should 
be encouraged by all levels of government since this is the 
basis of our economy, leading to an increase in job oppor- 
tunities and tax revenues, both corporate and individual. 
This emphasis on profitable business is not, however, the 
only pre-occupation and most managements are equally 
aware that the creative process is a major factor in the 
preservation of profitable business and the growth of our 
economy. In working for their own survival and expansion 
they also share with governments the desire to do some- 
thing worthwhile for Canada. It is axiomatic that leadership 
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in government or industry requires men of vision, capa- 
bility and integrity who operate their organizations on 
sound business principles and the Electronic Industry is no 
exception. For the retention of self-respect and a maximum 
of independence, managements would prefer to see the in- 
dustry grow by normal business procedures with minimum 
reliance on subsidies from the public purse. There is a 
strong preference to expand R and D capabilities from profit 
earnings were this possible; but the magnitude of the task, 
the low profit margins in most cases, the wide fluctuations 
in business volume and the time factor, all militate against 
this. 


In what follows, certain steps are suggested which would 
lead us to break out from the present frustrating situation. 
Some attention is devoted to the environment or background 
against which we are coping with these problems. 


* * * 
BUILDING MUTUAL We believe a series of carefully organized meetings should 
be arranged between senior government personnel and mem- 
RESPECT, TRUST AND bers of the Electronic Industries Association. Such meetings 
CONFIDENCE THROUGH are essential to lay the groundwork for greater co-operation 
MEETINGS between government and industry. Considerable strides have 


been effected in this area but more effort is required on 
both sides to form a closer partnership with mutual respect, 
trust and confidence. It seems most appropriate to change 
this situation in the interest of strengthening the Canadian 
economy. The purpose of these meetings would be to conduct 
briefings and frank discussions leading to a complete and 
mutual understanding in depth of the environment, prob- 
lems and objectives in the various Government Departments 
and industry. 


The necessity of building a stronger economy is a challenge 
to both industry and a number of Government Departments. 
(As examples, Communications, Energy, Mines and Re- 
sources, External Affairs, Finance, Fisheries, Forestry and 
Rural Development, Industry, Trade and Commerce, Indian 
Affairs and Northern Development, National Revenue, 
Transport and the Treasury Board would all seem to be 
involved to a greater or lesser extent). A truly joint and 
well co-ordinated effort will be required to solve the problem 
of increasing technological capability in Canada, 


Some of the comments contained herein may elicit the 
response that the jurisdiction or responsibility for imple- 
mentation does not fall within a single government depart- 
ment. If, however, the proposals are acceptable as germane 
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PLACING OF 

FIRM DEVELOPMENT- 
PRODUCTION CONTRACTS 
WITH FINANCIAL SUPPORT 


NEED FOR 
NATIONAL GOALS 


to the problem, we believe a mechanism for co-ordinated 
action by industry and the various Departments concerned 
can be established. 


a % * 


Since the domestic market for defence oriented companies 
is almost non-existent, we believe the government, when 
seeking new devices in the electronics field, should place 
firm development production contracts with industry with 
the direct purpose of increasing industrial technological 
capability. We emphasize this should be a package procure- 
ment of development plus production, similar to the type of 
contract used by the United States Armed Forces. Obvi- 
ously, items with export sales potential should be favoured, 
keeping in mind that the defence export market involves 
risks beyond the capacity of some companies to accept with 
only partial government support. 


This concept was expounded before the Special Committee 
of the Senate on Science Policy by Professor V. W. Bladen 
and has been suggested by others including Dr. Omond 
Solandt. Regarding the total level of financial support for 
R and D in industry it can be argued that from industry’s 
point of view it is inadequate to bring about major change 
or that from the government’s position, it is all that can 
be afforded at this time. This industry believes that its 
allocation of R and D funds is inadequate. The Fifth 
Annual Review of the Economic Council of Canada quotes 
for a total of $351,000,000.00 in government research money, 
$242,000,000.00 was used in government R and D labora- 
tories, $50,000,000.00 in industry and $57,000,000.00 for 
universities and the like. This is a distribution of 69% 
government, 16.5% universities and 14.5% industry. No 
other western nation has less than 50% of its expenditures 
for R and D allocated to industry. This remains one of the 
basic problems we face today. It is noted that the total 
Canadian R and D effort is 1.3% of the Gross National 
Product as compared to 3.4% of the Gross National Product 
for the U.S.A. and 2.3% in Great Britain. 


* * * 


There is an urgent need to determine specific areas of tech- 
nology where “fields of excellence” should be developed. 
In this connection both industry and the Government are 
handicapped by the almost complete absence of stated na- 
tional goals on which government policy could be formulated. 


We are aware that the Science Council has been considering 
the question of a science policy in support of the economic 
and social goals of the nation, which have yet to be defined. 
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In the last few years the fragmentation of the Electronics 
Industry due to lack of defined goals and limited supporting 
funds, has led to a very thin distribution of the funds over 
a large area comprising many fields of technology. National 
goals would permit us to refrain from being mere imitators 
‘of the United States and would lead to strengthening of 
specific areas of technical interest to Canada. Certain De- 
partments should play a strong part, in consultation with 
industry, in determining such areas of technology where 
excellence should be developed. With this type of leadership, 
based on national objectives, industry could better shape its 
own destiny with the hope of a more stable and promising 
future. 


* * * 


NATIONAL PROGRAMS The Electronic Industries Association believes there are 
many policies and programs which could be examined jointly 
by government, industry and the universities for possible 
implementation in Canada. It is believed that a careful selec- 
tion of such programs could invoke further dynamic re- 
sponse from industry. Large and imaginative programs may 
well provide the needed challenge to our youth and could 
bring advantages to all citizens. Such programs will involve 
the spending of public funds in industry as contractual 
expenditures from which predictable advantages will accrue 
to the nation. We firmly believe this is the best way to 
stimulate the growth of industrial technology. Much of the 
progress in technology and the industrial strength of the 
United States derives from their undertaking of major 
national programs and not, we maintain, because the United 
States government has, in some general way, supported 
R and D. Two of these programs, Defence and Space, have 
created a huge market for new technology and new prod- 
ucts. The key action here was the decision by the U.S. 
government to invest a significant part of the national 
resources in these programs. This created the demand and 
stimulated technological growth. The results in terms of 
general improvement in the U.S. economy have been stag- 
gering, in spite of the fact that neither the Defence nor the 
Space program has any real lasting social value in itself. It 
is also interesting to note that this type of program is now 
being followed by other foreign countries, notably, France, 
Japan, Germany and Great Britain. 


Without being either specific or restrictive, the following 
proposals are advanced merely as samples of the type of 
programs which might be studied for implementation. Such 
studies could well be undertaken by Canadian industry or 
industrial associations. 
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We recommend a step-up of the External Aid programs in 
order to meet the urgent needs of underdeveloped or devel- 
oping nations. In the past Canadian companies have under- 
taken technical projects and installation contracts in these 
nations but participation by a greater number of Canadian 
companies would become possible if the programs are ex- 
panded to include electronic products. It will be appreciated 
also that once Canadian equipment has demonstrated its 
acceptability in these developing countries, a continuing 
market for our products can be expected. 


In addition to the communication type satellites discussed 
in the July, 1967, brief “Communication Satellite Systems” 
submitted to the Science Secretariat by the Electronic In- 
dustries Association in concert with the Air Industries Asso- 
ciation of Canada and the Canadian Aeronautics and Space 
Institute and which is now under consideration, it is 
recommended that consideration be given to enlarging Cana- 
dian participation in the design, development and manufac- 
ture of other types such as earth resource, navigation, 
meteorological and scientific satellites. It is strongly recom- 
mended that the proposed Canadian Space Agency be estab- 
lished at the earliest possible date consistent with the brief 
“Canadian Space Agency” submitted to the Science Secre- 
tariat in July, 1967 by the Electronic Industries Association 
in concert with the Air Industries Association of Canada 
and the Canadian Aeronautics and Space Institute. Copies 
of these briefs are attached as Appendices A and B. 


Canadian industry has already demonstrated capability in 
the field of avionic systems. However, because this is a 
rapidly expanding field we believe the development of an 
even stronger base in this important area deserves imme- 
diate attention. 


The implementation of a broad program of oceanology would 
be attractive not only to the electronics industry, but also 
to others; e.g. shipbuilding, chemical and agriculture. The 
subject is receiving ever more attention in the U.S. and 
elsewhere, in contrast to the space programs. The potential 
returns are considered, at least in the long term, of great 
importance. Canada has already done significant work in 
oceanography and a national program in oceanography at 
a reasonable level of effort would permit this country to at 
least keep abreast of technology. 


Canada can contribute to the two broad areas of computer 
technology, hardware and software, but probably not on all 
points. It is suggested that a rewarding role in the hard- 
ware area could be established by encouraging development 
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activity in programmed controllers and computer peripheral 
equipment, with research activity mainly confined to the 
man/machine interface. In order to control at least some 
part of her technological destiny, Canada should build a 
high order of competence in system design and system 
software, perhaps most specifically directed to the applica- 
tion of computers in our primary and manufacturing 
industries. 


AUTOMATION We believe a broad study of industrial automation in the 
primary and secondary industries should be initiated by the 
government with a view to increasing industrial efficiency 
and productivity. This is in line with present government 
policy concerning the need for increasing productivity as a 
means of stimulating economic growth. 


COMPONENTS There is a good record of government-industry co-operation 
in the field of electronic components Research and Develop- 
ment. Because of the trend toward more highly sophisti- 
cated components in relatively small volumes, we believe it 
is desirable to consider a much increased degree of co-opera- 
tion between government and industry in this area. More 
importantly, however, it is a task for both government and 
industry to ensure that the very latest component develop- 
ments are integrated into industrial products, particularly 
for the consumer market. This point cannot be over 
emphasized. 


TRANSPORTATION In a country such as Canada forward looking studies 
in areas such as transportation are essential to the de- 
velopment of the country. Planning such as that being 
undertaken in the mid-Canada Corridor Study should be 
encouraged by the Government. Such studies could well 
affect the future of many different industries. 


EDUCATION Although education is the responsibility of provincial 
governments the formulation of national programs using 
recently identified systems could be undertaken by the 
federal government. 


AIR AND WATER POLLUTION This is a major Canada-wide problem. The industry can 
assist here in developing instrumentation and specialized 
hardware for research and control functions. Solutions aris- 
ing from Research and Development on this subject could 
be a major contribution to the world-at-large. 


* * * 


LOAN OF SCIENTISTS We believe it is most important for the industry and for 
the economy that arrangements be made for distinguished 
scientists and engineers in the Public Service to be loaned 
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for periods of the order of one year to certain segments of 
the industry. This would be most desirable in the case of 
smaller companies, unable to establish research programs 
without assistance. Such personnel could make a significant 
contribution. Additionally the beneficial effect on the scien- 
tists and engineers of such exposure to the problems and 
practices of the industrial world would be equally important 
in cross-fertilizing the activity in government laboratories. 
z * * 
The essential elements in the formulation of national pro- 
grams appear to be: 


(i) Government leadership in the selection of sound Na- 
tional programs but based on closer consultation with 
the industry on which the National economic growth 
depends. 


(ii) Maximum involvement of Canadian industry. 


(iii) Full and substantial government funding compatible 
with the levels applied in the industrial countries with 
which we compete and a commitment to “stay with it”. 


(iv) Minimum government or crown corporation invelve- 
ment in the execution of projects. 


The beneficial results which would flow from such programs 
include a reduction or reversal of the “brain drain’; a better 
environment for entrepreneurial thinking in the industry; 
the continuation of the Canadian electronics industry as an 
innovative, system-oriented industry, supported by an 
effective structure of dynamic and flexible component 
manufacturers; a stronger competitive position for those 
industries serving the consumer market; an improved trade 
balance and the provision of many new jobs which, for the 
rapidly growing labour force, is a matter of great urgency. 
* * *” 


Although the emphasis in government laboratories is on 
research and thus also in most of the government assistance 
programs, the importance of the design and development 
end of the technological spectrum should not be overlooked. 
Product design, development and manufacture bring the 
most immediate benefits to our people and to the economy. 


The best way of increasing export sales of manufactured 
products is to design and develop unique and competitive 
products here in Canada. The types of programs suggested 
in this brief should enhance this activity. This will call for 
money and courage, but if the programs are well chosen, the 
returns should justify the risks. 

* * * 


Science Policy 7701 


= electronic industries association of canada 


NEED FOR MANAGEMENT The impression in industry is that the government.and its 

BY GOVERNMENT officers are behaving as if the role of government is that 
of an intermediary between the taxpayer and industry, 
utilizing with due discretion a portion of taxes to enable 
industry to solve some of its problems and to achieve 
growth and expansion. The real situation, however, as 
pointed out in this brief, is that the problem is not exclus- 
ively an industrial one but has become, over the years, of 
national concern, not the least reason being the urgent need 
to expand the job opportunities for the rapidly growing 
labour force. With responsibility for overall management of 
the country the government has every reason to provide 
both leadership and active participation in its solution yet 
at the same time preserving the free enterprise system with 
its democratic processes. 


It is the view of the Electronic Industries Association that 
entrepreneurial and innovative ability as well as capital and 
technology, will always flow to where opportunity beckons. 
We feel that a large part of the solution is the efficient 
management of the Canadian economy and in order to assist 
Canadian industry to become competitive with the U.S.A. in 
our own fields of technology we must work with the govern- 
ment to create the environment in which we in industry can 
accomplish this. The present approach of exhortations and 
grants to encourage research and development and expan- 
sion, is not achieving its purpose nor, is it likely to. The 
answer to this problem is to create the environment for 
industry in Canada to be sufficiently profitable so that 
entrepreneurs, capital and innovators, and through them 
new technology, will flow to industry. 


* * * 
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COMMENTS ON THE PRESENT GOVERNMENT 
ASSISTANCE PROGRAMS FOR INDUSTRIAL 
R AND D 


CRITICAL MASS The Department of Industry, Trade and Commerce support 
programs have been beneficial in promoting R and D in 
industry, which in turn has led to production and sales. The 
programs call for substantial cost-sharing with the govern- 
ment by the companies involved. In the electronics industry 
the generally low level of profits makes it impossible for 
many companies to afford the amount of cost-sharing that 
is needed to support a large enough program to substantially 
raise the level of R and D activity. As professor Arthur 
Porter explained in his testimony before the Special Com- 
mittee of the Senate on Science Policy, “science and tech- 
nology by their very nature are regenerative processes, once 
you get them going. You build up hopefully from a good 
base — you cannot obtain this regenerative process, unless 
you have “critical mass”. You must start from a size that 
is capable of taking off, and this is a very, very important 
point. I believe that unless one does this — unless one 
achieves critical mass — then, in certain areas that I shall 
discuss later, the nation’s confidence in its scientists and 
technologists is bound to be undermined. We are overly 
fragmented in too many of these areas, and not many of 
them have achieved critical mass”. 


This statement by Professor Porter pin-points the problem 
which plagues many of our companies. We need major, fully 
funded programs rather than shared funding and tax 
rebates. 


+ * * 


LONG TERM In all cases of Government shared or funded programs, 
funds are committed only on an annual basis. This has many 

COMMITMENTS disadvantages to industry not the least being the possibility 
of a selected industry setting up teams of highly paid scien- 
tific and research personnel which will often take up to one 
year before an adequate team is ready to commence real- 
time work on a program. If funding is suspended or can- 
celled due to Governmental action, the team assembled must 
be disbanded. This is not conducive to good employment 
practice, and further, high salaried experts cannot be en- 
ticed to gamble their careers in an uncertain market. We 
recommend that when such programs are initiated they be 
funded for longer periods, up to three or five years depend- 
ent on the extent of the program. 


* * * 
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JOINTLY FUNDED The terms covering jointly funded or cost-sharing programs 
administered by the Government are, we feel, less than 

PROGRAMS favourable to industry. These terms generally speaking 
connote a flavour of supplier/customer rather than that of 
a true partnership which is implied by the objectives of the 
programs concerned. 


We feel that in the majority of cases the Government’s role 
should be one of providing an accounting framework rather 
than assuming management of the development work. 
Clearly the electronics industry also has a role here in 
developing effective and good management. 


Even with the present policy of cost-sharing the govern- 
ment decision to recover its share as soon as possible is 
discouraging and could be a reflection of lack of real confi- 
dence in the technological process. Professor V. W. Bladen 
in his appearance before the Special Committee of the 
Senate on Science Policy reflected our own views when he 
said “I am worried by some of‘the, possibly undue, concern 
to recover from industry the government investment in 
Research and Development. I am ‘afraid that the terms of 
tax relief, and cost-sharing (subject\to repayment) are not 
attractive enough. The contract to do‘a job for a price may 
be a more effective way of promoting the development of 
industrial research laboratories. The insistence in so many 
cases that funds be repaid might be re-thought in the light 
of the high rate of taxes on profits. If Research and Devel- 
opment pays off for the entrepreneur, the government gets 
its share through the corporation tax, the public gets its 
share through the provision of more and/or better and/or 
cheaper goods. Too much concern to recover the investment 
in Research and Development through repayment may 
deprive the government and the public of the benefit which 
might have flowed from the inhibited Research and 
Development”’. 


The Association, however, recognizes the responsibility of 
the Government to manage the application and flow of pub- 
lic funds provided for industrial support. 


* * * 
COMMENTS ON The I.R.D.I.A. Program which replaced provisions under 
INDIVIDUAL PROGRAMS Section 72A of the Income Tax Act is not in our opinion 
entirely realistic and, we suspect, not fully effective in 
THE INDUSTRIAL RESEARCH furthering R and D in Canada. It is based on ever increasing 
AND DEVELOPMENT INCENTIVES !evels of R and D current expense. This excludes from 
ACT benefit those companies which are already committed to 


large but relatively stable R and D programs — the com- 
panies who in all likelihood will contribute most by way of 
new jobs and overall production growth. Those benefitting 
are, generally speaking, the new and unproven organizations. 
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THE INDUSTRIAL RESEARCH 
ASSISTANCE PROGRAM 


DIRECTORATE OF INDUSTRIAL 
RESEARCH PROGRAM 


The program involves delay in incentive payments due to 
the considerable amount of administrative effort and metic- 
ulous examination of the work for which expenditures are 
claimed, as compared to the former tax incentive scheme 
under Section 72A of the Income Tax Act. 


The I.R.A.P. Program administered by the National Re- 
search Council pays the salaries of additions to scientific 
staff in industry. In general, this covers approximately 
30% to 50% of the total cost of a program. The technical 
control is relatively permissive and less frenetic than that 
experienced with other government assistance schemes with 
the result that the programs benefit accordingly. Although 
the support is contingent on an increasing effort on the part 
of a company the program is beneficial for those companies 
which can afford to finance the balance of the cost. The 
programs can be related directly to a company’s commercial 
business. It is recommended that the N.R.C. assistance 
program be continued. 


The D.I.R. Program administered by the Defence Research 
Board has likewise proven to be useful in extending the 
technical capabilities of companies active in the defence 
business. Grants under this program are usually awarded 
on a roughly 50/50 split of the costs of a defence oriented 
research program and on the understanding that a company 
will increase its R and D effort as a result. These programs 
involve high risk on the company’s part. In the first place 
there is either no market or a very small market offered 
by the Department of National Defence. In the second place, 
it is very difficult to exploit the end result of a program 
(which may or may not be a product) in the military export 
market. 


Although the main criterion in the award of D.I.R. grants 
is the advance of industrial technology in areas of signifi- 
cant interest to defence, it should be recognized that advanc- 
ing technology in areas of commercial interest is generally 
of vital interest to the military. It is suggested that the 
selection of programs to be supported by D.R.B. funds take 
into account both military and commercial! interests. 


One significant value to industry of this program, and some 
others, is that of proprietary ownership of the results of 
R and D. Recently, revisions to the Terms and Conditions 
of D.I.R. grants, while not altering the proprietary owner- 
ship wording, are such as to make less protectable any 
significant new information. We understand that these 
changes have been introduced to correct isolated abuses of 
the original Terms and Conditions. We recommend that 
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D.R.B. reconsider this situation since there are alternative 
ways of controlling abuses than to penalize the majority 
who are prepared to abide by the letter and the spirit of 
their agreements. 


P.A.1.T. PROGRAM The Program for Advancement of Industrial Technology 
(P.A.I.T.) administered by the Department of Industry, Trade 
and Commerce, requiring pay back of the Government’s 
50% share, is not acceptable to some companies because the 
effective rate of interest charged on successful P.A.I.T. 
project paybacks is considerably more than through private 
borrowings involving profitable enterprise and does not con- 
tain the advantages of such borrowings. In essence in this 
program the government is acting as a lending institution 
without the obvious advantage accruing to industry in deal- 
ing with private outlets. Further, drawbacks to P.A.I.T. 
include the necessity of establishing accounting and auditing 
procedures not normally used by some companies, the post- 
poning of IRDIA benefits and the advancing of tax pay- 
ments. This program seems to penalize success and reward 
failure. 


VOTE 5 The Vote 5 program which is similar to the P.A.L.T. pro- 
gram, except that it covers developments of prime interest 
to defence activities, is generally acceptable to members of 
the Association. The absence of interest on the funds to be 
repaid to the Government in the event of a successful 
project, distinct from P.A.I.T., is accepted favourably. Like 
P.A.LT., this program appears to penalize success and re- 
ward failure in that repayment of the Government share is 
required on successful projects. Some improvements are 
desirable however in the terms under which these programs 
are administered, particularly as related to residual rights 
of industry and the government in the event of programs 
being interrupted or held in suspension for protracted 
periods. 

* * * 


APPENDICES A. Air Industries Association of Canada and Electronic 
Industries Association of Canada and Canadian Aero- 
nautics and Space Institute brief entitled ‘“Communica- 
tion Satellite Systems.” 


B. Air Industries Association of Canada and Electronic 
Industries Association of Canada and Canadian Aero- 
nautics and Space Institute brief entitled ‘Canadian 
Space Agency.” 
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COMMUNICATION SATELLITE SYSTEMS 


The report of the Study Committee on “Upper Atmosphere 
and Space Research Programs in Canada” recognizes the 
need for communication satellites for Canadian domestic 
communications and recommends that “Government Policy 
on use of telecommunications satellites for domestic com- 
munications be developed, so as to ensure Canadian control 
and maximum use of Canadian capabilities for the develop- 
ment and manufacture of both space and ground components 
of the various systems”. Several other briefs from within 
and from outside the Government Agencies urged an early 
development of a Canadian Communication Satellite System. 
There is wide recognition of the fact that if Canada is to 
retain control of its communications, positive action in re- 
serving positions in space and frequency allocations at these 
positions is needed most urgently, and Industry welcomes 
the establishment of the Government Committee charged 
with the preparation of the final recommendations to the 
Cabinet in this matter. Our Associations and the Institute 
wish to take this opportunity to place before the Govern- 
ment Industry’s viewpoint with respect to any Canadian 
Communication Satellite System. 


The question of Public or Private ownership of the future 
system is beyond the scope of this brief. The following 
observations are pertinent to the implementation of a pub- 
licly owned system, without any implication of being for or 
against this choice. 


Most of the space R&D work represents long-term 
investment without any immediate direct commercial 
returns. Communication satellite systems are the most 
notable exception. Furthermore, such systems provide a 
sustained demand for continuing improvements, replace- 
ment, expansion and operation, on a sound economic 
basis after the initial R & D outlays. 


Such a demand can provide a solid backbone for the 
space activities of the Canadian Electronics and Air 
Industries and of the aerospace community. No other 
project is in sight that could fully substitute for Com- 
munication Satellite Systems in developing this tech- 
nology and facilitating competitiveness in other areas. 


3. 


As a result of the multi-million dollar expenditures of 
public funds and by the use of its own resources, Cana- 
dian industry acquired the capability for all aspects of 
communication satellite systems except launch, although 
much of the basic launch technology exists in Canadian 
industry. The Chapman Report (PP. 39-63, 81-84 and 
especially 89, 95 and 103-105) provides ample illustration 
of this capability. 


In view of the above proven capability, we strongly urge 
that any Canadian Communication Satellite System 
projects be centered on Canadian industry. Any denial, 
in whole or in part, to the Canadian industries of the 
fullest possible opportunities for participation in such a 
program would most certainly negate the past achieve- 
ments in building up the capability. - 


. The length of the development time was a significant 


problem in some major Canadian development projects 
in the past. We feel certain that this problem can be 
overcome within a suitable planning and procurement 
framework for the new program. A strict scheduling of 
decisions and a recourse to firm “in principle” decisions 
at the early planning phase of the program would be 
needed. 


. The research and development part of the relevant pro- 


gram should be managed by a Government Agency with 
a considerable background of R&D experience in the 
area of space technology and space communications. It 
is expected that the responsible Government Agency 
will incorporate or be able to use, the available skills in 
such agencies as DRTE, CARDE or NRC for monitoring 
and technical control functions. 


However, it is not expected that this Agency will acquire 


the responsibility and authority in the area which has 
been within the prerogatives of the Department of 
Transport, for example, determining the telecommunica- 
tion policy, regulating the use of the radio frequency 
spectrum, carrying out international negotiations with 
respect to the use of aerospace, including, in particular, 
communication satellites. 
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CANADIAN SPACE AGENCY 


The Report of the Study Committee on “Upper Atmosphere 
and Space Programs in Canada” recommends “the estab- 
lishment of a central co-ordinating and contracting agency 
for space research and development.” It is hoped that this 
recommendation will be endorsed by the Science Council 
and will be implemented by the Government as soon as 
possible. This means we recommend that the Government 
establish a Space Agency to be concerned with the co- 
ordination, administration, policy direction and contracting 
of all Government-funded research and development pro- 
grams for upper atmosphere and space in Government, 
University and Industrial Laboratories. On behalf of the 
section of the Canadian industry most directly affected by 
the Government policy in this area, and of the Canadian 
aerospace profession, we wish to stress the crucial influence 
which this new Space Agency will have on the growth of 
our industry and technology. For this reason we anticipate 
that we will be fully consulted by the Government in the 
process of defining the role and structure of the Agency. 
We have taken steps to be ready for fulfilling this consult- 
ing role when called upon to do so. Our basic position is:— 


1. The Agency should have a clear National, non-commer- 
cial status, reflected in its charter. It should also have 
more freedom in its personnel and procurement manage- 
ment than is presently possible within Government 
Departments. 


In view of the above, the new Agency should not be a 
part of any existing Government Department. In the 
absence of a Minister of Science and Technology, the 
Agency should report to a Minister Designate, closely 
connected with research and development problems. 


3. Since the Agency will be concerned with full integration 
of Canadian Industry in Canadian Space Programs (in- 
cluding a technological spin-off program), the Industry 
must be strongly represented on the policy governing 
body of the Agency. We recommend that no less than 
one-third of the members of that Body be selected from 
amongst industrial executives or industrial experts in- 
volved in space projects. A corresponding industrial 
participation in the science and technology guidance to 
the Agency is necessary to ensure working-level com- 
munication and support. 


. The fraction of the total Government expenditures on 
space R&D projects which is spent in industry, needs 
to be substantially increased. Thus we wish to emphasize 
the recommendation of the Chapman Report that such 
Agency should not establish new laboratory facilities 
where these exist or can be established in industry or 
universities. 


It is understood that the Government must rely on its 
cadre of high-class scientific and engineering personnel 
for expert guidance of the space program. However, not 
more than the minimum work required for this purpose 
should be done intramurally. The current ratio of in- 
dustrial to government personnel in the space program, 
(at the professional level) is about 1:1 in Canada, while 
the corresponding figures for the U.S. National Aero- 
nautics and Space Agency are in excess of 5:1 (See NASA 
letter attached). Rather than draining personnel from 
industry and university to Government, the Agency 
should actively support industrial expansion to achieve 
an economically reasonable ratio of personnel. 
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Aerovox Canada Ltd., Hamilton, Ontario 
Allen-Bradley Canada Ltd., Galt, Ontario _ 
Amphenol Canada Ltd., Scarborough, Ontario 
Andrew Antenna Co. Ltd., Whitby, Ontario 
Audio Transformer Co., Waterloo, Ontario 
Automatic Winding Corp. Ltd., 

Downsview, Ontario 
Aviation Electric Ltd., Montreal, P.Q. 
Benco Television Associates Ltd., 

Toronto, Ontario 
Burndy Canada Ltd., Toronto, Ontario 
Canada Wire & Cable Co. Ltd., Toronto, Ontario 
Canadian Admiral Corp. Ltd., Port Credit, Ontario 
CAE Industries Ltd., Montreal, P.Q. 
Canadian General Electric Co. Ltd., 

Toronto, Ontario 
Canadian Marconi Co., Montreal, P.Q. 
Canadian Motorola Electronics Co., 

Toronto, Ontario 
Canadian Stackpole Ltd., Toronto, Ontario 
Canadian Westinghouse Co. Ltd., 

Hamilton, Ontario 
Capacitors of Canada Ltd., Scarborough, Ontario 
Centralab Canada Ltd., Ajax, Ontario 
Clairtone Sound Corp., Ltd., Rexdale, Ontario 
Collins Radio Co. of Canada Ltd., Toronto, Ontario 
Computing Devices of Canada Ltd., 

Ottawa, Ontario 
Corning Glass Works of Canada Ltd., 

Toronto, Ontario 
Cramco Solder Alloys Ltd., Scarborough, Ontario 
CTS of Canada Ltd., Streetsville, Ontario 
Delhi Metal Products Co., Delhi, Ontario 
Elco Connectors Co. Ltd., Toronto, Ontario 
Electrohome Ltd., Kitchener, Ontario 
Electronic Craftsmen Ltd., Waterloo, Ontario 
Electrovert Manufacturing Co. Ltd., 

Montreal, P.Q 
El-Met-Parts Ltd., Dundas, Ontario 
Emanuel Products Limited, Toronto, Ontario 
E.M.I. Electronics Canada Ltd., Dartmouth, N.S. 
Erie Technological Products of Canada Ltd., 

Trenton, Ontario 
E.S.E. Limited, Rexdale, Ontario 
Fanon Electronics of Canada Ltd., 

Toronto, Ontario 
Farinon Electric of Canada, Dorval, Quebec 
Federal Wire and Cable Co. Ltd., Guelph, Ontario 
Ferranti-Packard Electric Ltd., Toronto, Ontario 
Ferritronics Ltd., Richmond Hill, Ontario 
Fleetwood Corporation, Montreal, P.Q. 
Garrett Manufacturing Co. Ltd., Rexdale, Ontario 
General Instrument of Canada Ltd., 

Waterloo, Ontario 
Graphico Precision Works Ltd., 

Agincourt, Ontario 
Hammond Manufacturing Co. Ltd., 

Guelph, Ontario 
Honeywell Controls Ltd., Scarborough, Ontario 
International Systcoms, St. Laurent, P.Q. 
ITT Cannon Electric Canada, Toronto, Ontario 


Johnson Matthey & Mallory Ltd., Toronto, Ontario 
KA-ME-CO Automation Electronics Ltd., 
Montreal, P.Q. 
Kester Solder Co. of Canada Ltd., 
Brantford, Ontario 
Lake Engineering Co. Ltd., Scarborough, Ontario 
Leigh Instruments Ltd., Carleton Place, Ontario 
Lenkurt Electric Co. of Canada Ltd., 
Burnaby, B.C. 
Lightning Fastener Co. Ltd., 
Niagara-on-the-Lake, Ontario 
(Lightning Circuits Division) 
Litton Systems (Canada) Ltd., Rexdale, Ontario 
Magnetic Metals of Canada Limited, 
Brantford, Ontario 
Mallory Battery Co. of Canada Ltd., 
Clarkson, Ontario 
Marsland Engineering Co., Kitchener, Ontario 
McCurdy Radio Industries Ltd., Toronto, Ontario 
McNeil Electronics Ltd., Toronto, Ontario 
Neosid (Canada) Ltd., Toronto, Ontario 
Northern Electric Co. Ltd., Ottawa, Ontario 
Northern Radio Mfg. Co. Ltd., Ottawa, Ontario 
O&W Electronics Ltd., Toronto, Ontario 
Owens-Illinois of Canada Ltd., Rexdale, Ontario 
Philco-Ford of Canada Ltd., Don Mills, Ontario 
Philips Electronics Industries Ltd., 
Toronto, Ontario 
Precision Electronic Components Ltd., 
Toronto, Ontario . 
Pye Electronics Ltd., Montreal, P.Q. 
Pylon Electronic Development Co. Ltd., 
Lachine, Quebec 
Quality Hermetics Ltd., Toronto, Ontario 
Racal (Canada) Ltd., Ottawa, Ontario 
Radio Components Ltd., Toronto, Ontario 
Radio Speakers (Canada) Ltd., Toronto, Ontario 
Raytheon (Canada) Ltd., Waterloo, Ontario 
RCA Victor Co. Ltd., Montreal, P.Q. 
Renfrew Electric Co. Ltd., Toronto, Ontario 
(IRC Resistors Division) 
Smallwood (S.G.) Ltd., Kitchener, Ontario 
Space Circuits Ltd., Waterloo, Ontario 
Spar Aerospace Products Ltd., 

Toronto International Airport, Ontario 
Sprague Electric of Canada Ltd., Toronto, Ontario 
Standard Coil Products (Canada) Ltd., 

Mimico, Ontario 
Superior Electronics Inc., Montreal, P.Q. 
Sylvania Electric (Canada) Ltd., Montreal, P.Q. 
Texas Instruments Inc., Richmond Hill, Ontario 
TMC Canada Ltd., Ottawa, Ontario 
Trim-Line Connectors Ltd., Toronto, Ontario 
TRW Electronic Components Ltd., 

Toronto, Ontario 
United-Carr Canada Ltd., Hamilton, Ontario 
Varian Associates of Canada Ltd., 

Georgetown, Ontario 
Ward Leonard of Canada Ltd., 

Scarborough, Ontario 
Welwyn Canada Ltd., London, Ontario 
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APPENDIX "C" 


BRIEF TO 
DEPARTMENT OF INDUSTRY, 
TRADE AND COMMERCE RE 
INDUSTRIAL RESEARCH AND 
DEVELOPMENT INCENTIVES ACT 
(IRDIA) 
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Electronic Industries Association of Canada 
200 St. Clair Avenue West, 
Toronto 7, Ontario 


March 12, 1969. 


A. G. Kniewasser, Esq., 

Senior Assistant Deputy Minister, 

Industry and Trade Development Branch, 
Department of Industry, Trade and Commerce, 
Place de Ville, 

112 Kent Street, 

Ottawa, Ontario. 


Subject: Research and Development Incentive Program 


At the request of certain officials of your Department, the Electronic 

Industries Association of Canada undertook to study some of the research and 
development incentive programs available to the Industry from Government sources, 
and report on their findings. 


Due to the very short time available for the studies, it was impossible to 
make recommendations in depth on all programs. The Association, therefore, 
decided to make a comprehensive study of the IRDIA program, and give general 
comments on some of the others. 


To this effect, we attach herewith a copy of our Brief to the Department of 
Industry, Trade and Commerce on the Industrial Research and Development Incentives 
Act (IRDIA) and comment on other applicable programs as follows: 


1. Defence Industrial Research (DIR) 


Basically a good cost-sharing program, 
2. Program for Advanced Industrial Technolo PAIT) 


This program is unacceptable due to abnormally high effective interest 
rate and the administrative effort required to justify a "successful" 
project. It tends to reward failure, and penalize success. 


3. Industrial Research Assistance Program (TRAP) 


This program provides assistance (30-50% of project cost) for basic 
research programs which do not include development. It has been well 
administered and helpful to many companies. The Association recommends 


it be continued and expanded in magnitude to include applied research 
and advanced development. 
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A. G. Kniewasser, Esq. March 12, 1969. 


4, Vote 5 (DDSP) 


It is recommended this program be continued and enlarged. Such an 
enlarged program could be much more effective if used to assist projects 
for the development of commercially saleable export products which also 
have military interest. 


As noted previously, due to the very limited time element available for a 
general study, the above comments are of necessity capsule opinions. If 
the Government feels any useful purpose would be achieved by a study in 
depth of each individual program, the Association is prepared to co-operate 
accordingly. 


In general, the Association believes there is too much preoccupation with the 
recovery of Government's share in assisted programs. Successful projects 
will bring returns to Canada through a growing scientific and technological 
community with attendant increase in personal and corporate tax revenue. 


Yours very truly, 
Cowan Harris (sgd. ) 
General Manager. 


CH/mm 
Encl. 
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DEPARTMENT OF INDUSTRY, TRADE & COMMERCE 
RE 


INDUSTRIAL RESEARCH AND DEVELOPMENT INCENTIVES ACT (IRDIA) 
SUBMITTED BY 
THE ELECTRONIC INDUSTRIES ASSOCIATION OF CANADA 


1. The Electronic Industries Association of Canada has studied the terms and 
conditions of the Industrial Research and Development Incentives Act designed 

to stimulate research and development in Canadian industry. In some instances, 
this program has been successful but has some shortcomings and is not fully 
effective in providing sufficient incentive. 


To be effective, an incentive plan should meet three criteria: 


(a) It must contribute an amount of funding significant in respect to a company's 
overall financial operation. Because of the narrow interpretation of the scope 

of the expense involved in the whole innovative development process, a plan based 
on paying a percentage of a fraction of a company's related expenditure, which 

in itself may only be a small percentage of sales, offers insufficient incentive. 


(b) The support to be derived from the government funding program must be 
clearly evident to the company before the work is undertaken, so that the 
incentive may play an important part in the decision to proceed. This implies 
that the incentive payment must be unequivocal. 


(c) To reduce the cost of financing research and development, the incentive 
payment must be paid to the company within a reasonable time, say no later 
than three or four months after submission of claim. If the processing of the 
claim extends beyond this period, a partial payment based on a percentage of 
the claim should be paid. 


vad The Electronic Industries Association of Canada believes the more important 
difficulties in deriving benefits from this Act are: 

(i) Widely diverse interpretive problems. 

(ii) The incentive, as a percentage of incremental expenditure from 


a moving base, discriminates against companies already committed to slowly 
rising or stable programs. 


(111) The definition of research and development is much too narrow 
and restricted to provide an incentive which will stimulate the whole innovation 
process, 


: (iv) The considerable administrative effort and attendant costs 
required in determining the claim, because of the interpretation of the Act, 
detract from the main incentive. 
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(v) The delays in payment of claims are unreasonable and costly. 


(vi) It is not practicable to carry out significant research and 
development in Canada without purchasing certain materials and components from 
other countries, yet such purchases are disallowed. 


(vii) It is sometimes necessary to subcontract certain research and 
development to foreign companies as part of a program being undertaken in 
Canada, Such subcontracts are disallowed. 


3. The Electronic Industries Association of Canada recommends that: 


Bak The definition of Scientific Research and Development given in Section 2 
(2) (a) of the Regulations to be broadened in interpretation to include research 
and the whole innovative process as follows: 


(1) Basic Research, namely, work undertaken for the advancement of 
scientific knowledge without a specific practical application in view, including 
experimentation, operations research and mathematical analysis. 


(ii) Applied Research, namely, work undertaken for the advancement 
of scientific knowledge with a specific practical application in view, including 
technological forecasting and basic economic and technical feasibility studies. 


(iii) Development, namely, use of results of basic or applied research 
for the purpose of creating new, or improving existing, materials, devices, 
products or processes. This will include all of the following areas of activity 


which may be involved to provide a manufacturable and saleable product which 
meets all its design requirements, ready for production. 


(a) Basic design of a new product or improvement to an existing 
product, including inter alia, electrical circuitry, system compatibility 
considerations, packing, i.e., design of chassis, wiring, cases, finishes, 
panel markings) and any other mechanical features required to provide a manu- 
facturable and saleable product. 


(b) Human engineering (i.e., determination of optimum shapes, 
sizes, configurations, sound characteristics, etc.) related to use of the product 
by human beings. 


(c) Technical examination or adaptation of technical information 
received from others preparatory to introducing new products or processes. 
(Technical information may take the form of purchased drawings, samples, etc. 
which require further technical effort before a product can be produced by the 
manufacturer concerned. ) 


(a) Environmental and qualification testing of prototype(s) 
including field “rials and field tests. 
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(e) Manufacturing information preparation including drawings, test 
specifications, shop instructions, etc., as required for the manufacturing 
organization to go into production without further engineering assistance. 


(f) Manufacturing process development including test set design, 
special machine design, special facilities design (e.g., furnaces, clean room, 
etc. ). 


(g) Manufacture of all necessary versions of prototype(s), including 
first tool-made sample, meeting all design requirements. This includes the 
innovation portion of the engineering cost of a "one of" major equipment or 
product where the innovative portion is applicable to future production. 


(h) Mathematical analysis, computer programming and software 
preparation essential to research and development. 

(i) Technical effort directed toward product or process cost 
reduction. 

ED) Manufacturing unit support of product or process development 


including cost of shop labour, materials and equipment required to develop or 
prove a manufacturing process, with credit for any delivered product value at 
standard cost. 


See Scientific Research and Development does not include activities with 
respect to: 


(i) Market research or sales promotion. 

(ii) Quality control or routine testing of materials, devices or 
products. 

(iii) Prospecting, exploring or drilling for or producing minerals, 


petroleum or natural gas. 


(iv) The commercial production of a new or improved material, device 
or product or the commercial use of a new or improved process. 


(v) Style changes. 
(vi) Routine data collection. 
* 3.3 Cost of material and components not available from Canadian sources and 


imported specifically for use on research and development projects, be allowed 
as part of the IRDIA clain. 


* 3.4 The IRDIA claim be allowed to include cost of subcontracts outside the 
country limited to some percentage of the research and development project cost. 


Such an allowance would enhance research and development which might not otherwise 
be done in Canada. : 
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Sop The incentive be a grant paid as a percentage of the total company current 
fiscal period research and development expenditure. In addition to overcoming 
the difficulty referred to in (ii) on Page 2 of this Brief, the removal of 

the "base period" concept would also obviate the necessity for filing consolidated 
claims from associated companies. 


* In connection with Items 3.3 and 3.4, there is ambiguity in the 
Act which has cuased inconsistency in its administration. Section 2 (3)(c) 
reads as follows: 


"A reference in this Act.-- to expenditures on or for scientific research 
and development, includes any expenditures incurred for and wholly attributable 


to the prosecution of or the provision of facilities for the prosecution of 


scientific research and development in Canada and such other expenditures 
attributable to the prosecution of or the provision of facilities for the 


prosecution of scientific research and development in Canada as may be prescribed 


by regulation. " 


The Association does not believe sufficient importance has been placed on 
the phrase "... attributable to the prosecution...in Canada....". Where it 
appears irrefutable that companies "... prosecute their scientific research and 
development in Canada....", and since this is a definitive section dealing with 
"expenditures", it must surely follow that "eligible current expenditures" 
mentioned in Section 5(1)(a) abide by the same definition. 


To add further substance to this argument, Section 5(1)(a)(ii)(C) refers 
to payments “to another corporation, for scientific research and development 
related to the class of business of the corporation". Furthermore, Section 5(3) 
reads as follows - "References in this section to scientific research and develop- 
ment that may lead to or facilitate an extension of that business or business 
of that class:’. 


Since no geographical or residence qualification has been attributed to 
the "other corporation", it is obviously the intent of the Act that expenditures 


made outside Canada for the "prosecution" of scientific research in Canada will 
be classified as allowable current expenditures. 


a ah Sy 
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ELECTRONIC INDUSTRIES ASSOCIATION 
OF CANADA 
PRESENTATION TO CABINET MINISTERS 
OTTAWA, MARCH 17, 1969 


(CHARTS ) 
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BRIEF 


TO THE 


GOVERNMENT OF CANADA 


ON THE NEED FOR 


INCREASING THE 


TECHNOLOGICAL CAPABILITY 


OF CANADIAN INDUSTRY 
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INCREASING THE TECHNOLOGICAL 
CAPABILITY OF CANADIAN INDUSTRY 


INTRODUCTION 


. NUMEROUS STUDIES - GLASSCO ROYAL COMMISSION, 
ECONOMIC COUNCIL OF CANADA, SCIENCE COUNCIL, 
SENATE COMMITTEE ON SCIENCE POLICY, AS WELL 
AS STUDY BY OECD, 


. ALL STUDIES RECOGNIZE THE NEED FOR INDUSTRY 
TO BE INVOLVED, THEREFORE, THE NEED TO HEAR 
THE VIEWS OF INDUSTRY, WHICH IS THE PURPOSE 
OF OUR ASSOCIATION'S BRIEF, 


. THERE IS AN URGENT NEED TO DEVELOP 
SPECIFIC WAYS AND MEANS TO ACCOMPLISH 
THE OBJECTIVES REQUIRED. 
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THE NEEDS 


INCREASED GOVERNMENT/INDUSTRY COMMUNICATION. 


INCREASED R&D EXPENDITURES IN INDUSTRY 
- NATIONAL EXPENDITURE ON R&D 


- DISTRIBUTION AMONGST GOV'T,, INDUSTRY, UNIVERSITIES. 


GOVERNMENT ASSISTANCE & INCENTIVES FOR 
R & D IN INDUSTRY 


- PAYBACK TO GOVERNMENT IN THE FORM OF INCREASED 
CORPORATION AND PERSONAL INCOME TAXES. 


- PAYBACK TO PUBLIC IN THE FORM OF CHEAPER & 
IMPROVED GOODS AND SERVICES 


CONSIDERATION OF THE TOTAL INNOVATIVE PROCESS 
- RELATIVE COSTS OF THE ENTIRE SPECTRUM 


- NEED TO PLAN MORE OF THE ENTIRE SPECTRUM 
AT THE OUTSET 


WAYS TO IMPLEMENT PROGRAMS 


- NEED FOR NATIONAL GOALS AND FULLY FUNDED 
MAJOR PROGRAMS 


- NEED FOR INCENTIVES FOR INDUSTRY INITIATIVES 
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RECOMMENDATIONS /HOW TO PROCEED 


PARALLEL PATHS ARE RECOMMENDED 


FULLY FUNDED NATIONAL PROGRAMS 
. MAJOR NATIONAL PROGRAMS 


. ESTABLISHMENT OF A NUMBER OF NATIONAL GOALS 
WITH PRIORITIES 


. STUDIES TO COMMENCE IMMEDIATELY ON THE 
HIGHEST PRIORITY PROGRAMS SELECTED 


. IMPLEMENTATION OF CERTAIN OF THE TOP 
PRIORITY ITEMS AS FEASIBILITY ESTABLISHED 


. PROVISION FOR MOVEMENT OF STAFF BETWEEN 
GOVERNMENT, UNIVERSITIES & INDUSTRY 


INDUSTRIAL INCENTIVES 
.» CURRENT SCHEMES - STRENGTHS & WEAKNESSES 
« RECOMMENDATIONS 

» TAX INCENTIVES 

- TAX HOLIDAYS 


. COST SHARING ON ALL INNOVATIVE STEPS 
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IN CONCLUSION - 
THE SALIENT POINTS ARE: 


- CONSULTATION ON A CONTINUING BASIS AT SENIOR 
LEVELS BETWEEN GOVERNMENT & INDUSTRY 


- IDENTIFICATION & PURSUIT OF FULLY-SUPPORTED 
NATIONAL PROGRAMS TO BE UNDERTAKEN BY 
INDUSTRY - BUT INVOLVING AS APPROPRIATE 
GOVERNMENT AGENCIES & UNIVERSITIES 


- RE-EVALUATION OF ASSISTANCE & INCENTIVE 
SCHEMES TO ENCOURAGE - IN ADDITION TOR &D - 
ALL ELEMENTS OF THE INNOVATIVE PROCESS 
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SUPPLEMENTARY CHARTS 
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GROSS NATIONAL EXPENDITURE ON 
RESEARCH & DEVELOPMENT 


By Sector of Performance & by Source of Funds 


O%, 1% I, % G.N.P. 
UNITED 
STATES 
UNITED 
KINGDOM 
NETHER- 
LANDS 
FRANCE 
F SOURCE OF FUNDS 
JAPAN 
SWEDEN G = GOVERNMENT 
I = INDUSTRY 
H = HIGHER EDUCATION 
P = PRIVATE NON-PROFIT 
F = FOREIGN 
GERMANY 
CANADA. 


Tal Tr] 


acom = Ld] dade 


LAG a HIF | 
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DISTRIBUTION OF GOV'T, R & D 
FUNDS BY SECTOR OF PERFORMANCE 


(MILLIONS OF DOLLARS) SECTOR OF PERFORMANCE 
PRIVATE 
HIGHER NON- 
Gov't, IND. EDUC. PROFIT TOTAL 
SOURCE OF FUNDS - GOV'T, 2he 50 57 3 351 
69% 14.5 16.5 100% 


SOURCE: ECONOMIC COUNCIL REPORT #5 


COMPARISON OF INDUSTRIAL R & D 


USA/CANADA 
U.S.A. CANADA 
. PERCENTAGE OF TOTAL RESEARCH 
PERFORMED BY INDUSTRY 67 41 
. PERCENTAGE OF RESEARCH IN 
ELECTRICAL INDUSTRY FUNDED 
BY GOVERNMENT 61.8 22.6 


SOURCE: OECD REPORT NO. 1 (1967) "THE OVERALL LEVEL AND 
STRUCTURE OF R&D EFFORTS IN OECD MEMBER COUNTRIES IN '63/64". 
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CLASSIFICATION OF R & D IN 


U.S. AND CANADA 


BASIC 


APPLIED 


DEVELOPMENT 


100, 0 
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DIRECT FEDERAL SUPPORT 
FOR R & D IN INDUSTRY 


DOLLARS MILLIONS (CURRENT) 


1957-58 59/60 61/62 63/64 65/66 67/68 
FISCAL YEAR 


DUE TO “INFLATION/SOPHISTICATION" FACTORS, 
GOVERNMENT EXPENDITURES ON INDUSTRIAL 

R & D IN 1968 SUPPORTED ABOUT TWO THIRDS 
OF THE NUMBER OF SCIENTISTS/ENGINEERS 
SUPPORTED BY 1958 EXPENDITURES 


SOURCES: SCIENCE COUNCIL REPORT #+ & 
SCIENCE SECRETARIAT SPECIAL STUDY #6 
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TYPICAL DISTRIBUTION OF COSTS 


IN SUCCESSFUL PRODUCT INNOVATION 


1. RESEARCH - 
ADVANCE DEVELOPMENT 
BASIC INVENTION 


- ENGINEERING & 
PRODUCT DESIGN 


- TOOLING - 
MFG. ENGINEERING 
(GETTING READY) 


« MANUFACTURING 
START-UP EXPENSES 


« MARKETING 
START-UP EXPENSES 


PERCENT 
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First Session—Twenty-eighth Parliament 


1968-69 
THE SENATE OF CANADA 


PROCEEDINGS 


OF THE 
SPECIAL COMMITTEE 


SCIENCE POLICY 


The Honourable MAURICE LAMONTAGNE, P.C., Chairman 
The Honourable DONALD CAMERON, Vice-Chairman 


No. 64 


TUESDAY, JUNE 17th, 1969 


WITNESSES: 


Canadian Standards Association: Dr. J. H. Jenkins, Mr. F. A. Sweet; Patent 
and Trademark Institute of Canada: Russel S. Smart, Q.C., President, 
Mr. Peter Kirby, Immediate Past President; National Design Council: 
Mr. John C. Parkin, Chairman, Mr. Philip Weiss, Design Advisor, 
Department of Industry, Trade & Commerce. 


APPENDICES: 
145—Brief submitted by Canadian Standards Association 
146—Brief submitted by Patent and Trademark Institute of Canada 


147—Brief submitted by National Design Council 
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Aird 

Belisle 

Blois 
Bourget 
Cameron 
Carter 
Desruisseaux 
Giguére 


MEMBERS OF THE SPECIAL COMMITTEE 


ON 
SCIENCE POLICY 


The Honourable Maurice Lamontagne, Chairman 


The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Grosart 
Haig 

Hays 
Kinnear 
Lamontagne 
Lang 
Leonard 
McGrand 


Nichol 

O’Leary (Carleton) 
Phillips (Prince) 
Robichaud 

Sullivan 

Thompson 

Yuzyk 


Patrick J. Savoie, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday, Sep- 
tember 17th, 1968: 


“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 


That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countries and of the re- 
quirements of the new scientific age and, without restricting the gener- 
ality of the foregoing, to inquire into and report upon the following: 


(a) recent trends in research and development expenditures 
in Canada as compared with those in other industrialized countries; 
(b) research and development activities carried out by the 


Federal Government in the fields of physical, life and human 
sciences; 


(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 


(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the 
purpose of the inquiry; 


That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print 
such papers and evidence from day to day as may be ordered by the 
Committee, to sit during sittings and adjournments of the Senate, and 
to adjourn from place to place; 


That the papers and evidence received and taken on the subject 
in the preceding session be referred to the Committee; and 


That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kin- 
near, Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), 
Phillips (Prince), Sullivan, Thompson and Yuzyk. 

After debate, and— 

The question being put on the motion, it was— 

Resolved in the affirmative.” 
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Extract from the Minutes of the Proceedings of the Senate, Thursday, 
September 19th, 1968: 


‘With leave of the Senate, 


The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 


That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” 


Extract from the Minutes of the Proceedings of the Senate, Wednesday, 
February 5th, 1969: 
With leave of the Senate, 


The Honourable Senator McDonald moved, seconded by the Honour- 
able Senator Macdonald (Cape Breton): 


That the names of the Honourable Senators Blois, Carter, Giguére, 
Haig, McGrand and Nichol be added to the list of Senators serving on 
the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative. 


ROBERT FORTIER, 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 
TUESDAY, June 17, 1969. 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 10.00 a.m. 
Present: The Honourable Senators Lamontagne (Chairman), Bélisle, 
Bourget, Grosart, Kinnear, Robichaud—6. 
In attendance: Philip J. Pocock, Director of Research (Physical Science). 
The following witnesses were heard: 
CANADIAN STANDARDS ASSOCIATION 
Dr. J. H. Jenkins. 
Mr. F. A. Sweet. 
PATENT AND TRADEMARK INSTITUTE OF CANADA 


Russel S. Smart, Q.C., President. 
Mr. Peter Kirby, Immediate Past President. 


NATIONAL DESIGN COUNCIL 
Mr. John C. Parkin, Chairman. 
Mr. Philip Weiss, Design Advisor 
Department of Industry, Trade & Commerce. 


(A curriculum vitae of each witness follows these Minutes) 


The following are printed as Appendices: 
No. 145—Brief submitted by Canadian Standards Association. 
No. 146—Brief submitted by Patent and Trademark Institute of 


Canada. 
No. 147—Brief submitted by National Design Council. 


At 12.45 p.m. the Committee adjourned to the call of the Chairman. 


ATTEST: 
Patrick J. Savoie, 


Clerk of the Committee. 
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graduate, Harvard University (M.Arch.) 1947; University of Manitoba Travel- 
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44, etc.; Lecturer, University of Toronto, 1947-48; Visiting Professor, McGill 
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tion, Commonwealth Association of Architects, London. Professional: Cofounder 
and senior partner; Canada’s largest firm of architects and engineers, 
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Canada; Fellow, Royal Institute of British Architects; Fellow, Society of In- 
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Smart, Russel S., Q.C.: President, Patent and Trademark Institute of Canada. 
Mr. Smart was born in Ottawa in 1921; Served in the Royal Canadian Artil- 
lery in Canada, U.K. and Europe, 1941-46; Received B.A.Sc. (Chem. Eng.) 
University of Toronto 1946; Called to Bar in Ontario 1949; He has since prac- 
tised law in matters pertaining to patents, trade marks, copyright and indus- 
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1947. Professional: Responsible for administering the Design Canada Program 
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Association of Quebec Industrial Designers. 
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THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 
EVIDENCE 


Ottawa, Tuesday, June 17, 1969 


The Special Committee on Science Policy 
met this day at 10.00 a.m. 


Senator Maurice Lamontagne (Chairman) in 
the Chair. 


_ The Chairman: Honourable senators, we 
have with us this morning the representatives 
of four different organizations: The Canadian 
Standards Association; the Patent and Trade- 
mark Institute of Canada; the National 
Design Council; and the Royal Architectural 
Institute of Canada. 

First, I will ask Dr. Jenkins, of the Canadi- 
an Standards Association, to make his open- 
ing statement. 


Dr. J. H. Jenkins, Canadian Standards 
Association: Mr. Chairman and honourable 
senators, the Canadian Standards Association 
was formed in 1919, when Letters Patent 
were granted to it as a national standards 
body. It is non-profit and autonomous, and its 
original responsibility was the preparation of 
national standards dealing with performance 
and safety. Its original role has since been 
broadened, and now it covers these functions, 
the preparation and publication of national 
standards and testing and certification using 
these standards. For that purpose it has test- 
ing laboratories which are concerned with 
electrical and plumbing standards; the Cana- 
dian Welding Bureau, which is concerned 
with the certification and testing of welders 
and their education; the Canadian Lumber 
Standards Division, which is concerned with 
the grading and grade marking of lumber to 
ensure its quality; the Structural Glued- 
Laminated Timber Division, which has the 
certification of plants manufacturing this 
structural product so as to ensure its safety; 
and then a new one, which is concerned with 
architectural concrete. 


All of our standards are voluntary, and 
they are established for the purpose of per- 
mitting standards in respect of products, proc- 
esses, and procedures. 


In establishing these standards we have 
representative committees on which the 
manufacturer, the user, and government are 
represented. All the members of these com- 
mittees donate their services. They are all 
voluntary, and there are approximately 2,800 
members. The financing is done through the 
sale of our publications, and the fees 1,900 
sustaining members from industry. 

The Government originally gave us a grant 
of $30,000. However, that was for standardi- 
zation in Canada, and also for paying CSA’s 
dues to the international organizations for 
which the CSA is the national body. Those 
international dues have steadily increased 
until they now amount, for the two organiza- 
tions, to an annual fee of $51,150.00. In the 
past year our Government grant has been this 
sum, so that Government at present is help- 
ing us only to the extent of paying the annual 
fees to these two important international 
organizations. 

The fields that are covered by our technical 
committees are spelled out in detail in 
Appendix B to our brief. I am not going to 
read them now. 

In the international standards field the two 
big organizations are the ISO—the Interna- 
tional Standards Organization—and the IEC, 
in the electrical field. We are represented on 
70 technical committees of ISO producing 
international recommendations, and on 52 
committees of IEC. In addition, the CSA is 
the designated national body for Canada to 
these two organizations. 

These stancards, after they have been pre- 
pared by the designated standards writing 
committee, checked by the sectional commit- 
tee, with a final check by the technical coun- 
sel, are published by the CSA. They are all 
voluntary standards. Their use depends upon 
acceptance. However, there are many of the 
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standards and codes which are made manda- 
tory, especially by the provinces. The out- 
standing ones in this respect are the Canadian 


Electrical Code, the Boiler Safety Code, the 


Elevator Safety Code, and the Gas Burning 
Appliances Code. These are all CSA stand- 
ards that have been made mandatory by the 
provinces that have jurisdiction. r 


I am sure you are all familiar with the 
National Building Code which now applies to 
over 75 per cent of the Canadian population. 
In the National Building Code use is made of 
137 CSA standards, 23 of these by the inclu- 
sion of the complete text, and 114 by 
reference. 


In the certification and testing field the pri- 
mary object is testing for safety. Originally 
this testing and certification was for electrical 
and fuel burning equipment. However, the 
field has now been very greatly broadened, 
and it covers welding, lumber, glued-laminat- 
ed timber, and architectural concrete. In this 
testing we are concerned with safety and 
quality, but we do not carry out any com- 
parative testing. 

As to the future of CSA, the factor that has 
to be taken into account is the proposed estab- 
lishment of a standards council of Canada. 
This was proposed by the federal Govern- 
ment two years ago, and a joint steering com- 
mittee, consisting of representatives from the 
departments of Industry, Trade and Com- 
merce and Consumer Affairs, and representa- 
tives of the CSA was established. We have 
been meeting for the past two years working 
on this Government proposal. It was placed 
before a federal-provincial committee last 
year, and now the proposal is awaiting the 
necessary legislation. 

In this proposal there is the setting up of 
the standards council which will mean that 
the CSA will have to surrender certain of its 
responsibilities that are included in its letters 
patent. The proposal is that the standards 
council should be designated the national body 
for Canada instead of the CSA, but the CSA 
will continue its activities as a standards 
writing body with the council having a co- 
ordinating role. We feel that the council, if it 
stays within its terms of reference, should be 
of benefit to the standards field as a whole. 
Providing that the CSA’s continuing role in 
the writing of standards is fully recognized, 
we feel that we can work well with it, and 
that it will be of value to Canada as a whole. 


Regarding the finances of the CSA, the 
divisions are financially autonomous at pres- 
ent. We have a budget of $320,000. It must be 
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borne in mind that hundreds of people from 
industry, the users, and government who 
work on these committees donate their time 
and pay their own travelling expenses, so 
that that sum of $320,000 is simply for 
administration and the publication of the 
standards. The testing laboratories at Toronto 
and Vancouver have a budget of $4 million. 
The Canadian Welding Bureau has a budget 
of $317,000, and the Canadian Lumber Stand- 
ards Division and the Structural Glued- 
Laminated Timber Division have budgets of 
$27,000 and $13,000 respectively. There again, 
with the exception of one or two paid 
employees, all the work is performed by 
voluntary service given by a very dedicated 
group from industry and of engineers. 


We feel that during our past 50 years we 
have done a good job in the national stand- 
ards field. We know we can do a better job if 
we had more money. We recently decided 
upon a reorganization which will group these 
various divisions, and we feel that we can 
plan for the future in order to do an even 
better job. 


Thank you, Mr. Chairman. 


The Chairman: Thank you, Dr. Jenkins. 
Now we will hear from Mr. Russel Smart, the 
President of the Patent and Trade mark Insti- 
tute of Canada. 


Mr. Russel S. Smart, Q.C., President, 
Patent and Trademark Institute of Canada: 
Mr. Chairman, honourable members of the 
committee: the Patent and Trademark Insti- 
tute of Canada is a non-profit, voluntary 
organization, grouping together people who 
have a special professional interest in patents, 
trademarks, copyrights and industrial designs. 
The composition of its membership includes 
lawyers who have a special interest in the 
industrial and intellectual property field, pat- 
ent agents, trademark agents and others who 
may intend to become patent and trademark 
agents. The actual membership is listed in 
Appendix I to our brief, the appendix being a 
copy of last year’s proceedings of the annual 
meeting. At the front there is an up-to-date 
list of our members, for anybody who is 
interested in seeing who we are. Appendix II 
to our brief is a copy of our constitution and 
bylaws. 


Our principal interest is to further the 
Canadian patent system and the Canadian 
trademark system, to promote good workable 
legislation in these fields, and to improve the 
working of the patent system and the profes- 
sion itself. In our brief we have attempted to 
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indicate what a patent system in this day and 
age might be supposed to do. Then we have 
attempted to analyze the Canadian patent sys- 
tem, to some extent comparatively with other 
payment systems in the world, to see whether 
the Canadian patent system as it stands is 
doing what it should be doing. 


In our view, the patent system has a cer- 
tain number of functions to perform at the 
present time. The first of these is the encour- 
agement of investment in new production 
facilities and the manufacture of new prod- 
ucts. In our opinion, this is the most signifi- 
cant object of patent systems today. 


In conjunction with that first object, in our 
view the patent system encourages industrial 
research and invention by individuals. We 
place that second to the encouragement of 
investment in new _ production facilities 
because we think that, to the extent that it 
encourages investment in new production 
facilities and the expansion of industry, it 
justifies the expenditure of money on indus- 
trial research by private industry. 


Thirdly, the patent system plays an impor- 
tant role in providing a market place for new 
technology. When someone obtains a patent 
for a new development, in a sense the patent 
itself becomes a package that can be dealt 
in—bought and sold, licensed and so forth— 
and the fact that the patent offices of the 
world issue publications indicating the exis- 
tence of patents and their ownership enables 
industry at large to deal with this technology. 
Thus, in our view technology that otherwise 
might le fallow gets dealt in and actually out 
into work, because the patent systems make 
it available, in a sense like a commodity that 
can be reasonably easily dealt in. 

Another function, of course, which is well 
known, is that it provides a medium for the 
dissemination of technical knowledge. The 
records out of the patent offices of the world 
provide a very useful research facility. With 
the technical information being, as it is, 
excellently classified, the searching of patent 
records in patent offices is a relatively quick 
and relatively accurate type of searching 
compared with, for instance, trying to assem- 
ble the bibliography from the ordinary scien- 
tifie library. 

Finally, we regard the patent system from 
the Canadian point of view as providing a 
basis for the development of export markets 
for Canadian products that may be patented 
in foreign countries by the Canadian business 
concerned, and also for the expansion of 
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Canadian business itself into foreign coun- 
tries. Many Canadian industries have in the 
past been developed in such countries as the 
United States and Great Britain, and in 
Europe, under the sheltering umbrella of a 
patent position built up by the Canadian 
enterprise obtaining patents in that foreign 
country. 

As you will see from our brief, we found 
that in some respects the patent system of 
Canada is not doing the job it could do. The 
iGea of patents was that inventions might be 
encouraged by giving a limited, exclusive 
privilege to the person who first introduced a 
new and useful industry. The period of exclu- 
sive use was to start with the introduction of 
the new development, or the new industry, or 
the new machine. 

Owing to the fact that the pace of technolo- 
gy has been increasing in almost a geometric 
progression in the last 30 years or so, patent 
offices throughout the world, and particularly 
our own, and the patent office in the United 
States, have found it impossible to operate on 
a current basis. They have fallen behind, and 
there is every indication that it will be almost 
impossible for them ever to catch up on the 
present basis, simply because the applications 
that come in are more complex each year, it 
takes them longer to be understood by the 
examining staffs, there are more of them 
every year, and in a sense our patent offices 
are choking with all this mass of new, 
undigested material. 

Therefore, instead of a patent giving an 
exclusive privilege when a new development 
is first introduced, the patent may not be 
granted for four or five years. By that time 
the new development is sort of old hat in the 
industry and comes to be regarded as some- 
thing which is in the public domain, and the 
granting of a patent at that stage, taking it 
out of the public domain for a period of 17 
years, is some extent disruptive of the indus- 
try concerned and tends to dilute the purpose 
of granting the patent. We suggest one thing 
that could be done to offset that is to spend 
considerable effort in the computerization of 
patent searching and patent records, both 
within the Canadian patent facilities and 
within our own patent office, as well as in the 
international field in co-operation with other 
patent offices who are like minded. 

As you will see from the section of our 
brief devoted to computerization, it appears 
that to computerize all the patent information 
in the world into a single facility is well 
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within the technology of computers at the 
present time. This appears to be the case 
from the best information we have been able 
to get and seems to be quite an economical 
proposition. 

Another thing which we find has been pre- 
venting the patent system in Canada from 
playing its full part is the uncertainty which 
has been creeping into the validity aspect of 
patents. As you know, a patent can only be 
enforced against an infringer in the event 
that the court, which has been asked to 
enforce it, comes to the conclusion that the 
patent is valid. Over the past 20 years the 
tendency has been, in regard to the validity 
of patents, to become a good deal less certain 
than it was previously. You have had the 
spectacle of quite a number of very good 
patents on very fine inventions being held 
invalid for reasons which are more technical 
than substantive. This brings a_ certain 
amount of discredit to the whole system and 
again dilutes the encouragement for invest- 
ment and research which patent systems are 
supposed to have. 


We have two other areas in which we feel 
Government policy might be directed. We 
have been quite concerned with the extent to 
which legislation affecting the patents appears 
to have been initiated in one Government 
department or another and brought to a stage 
of substantial commitment before all of the 
various, possibly conflicting, policies of other 
Government departments have been tested in 
order to see the effect that a particular piece 
of legislation might have. We had advocated 
setting up an interdepartmental consultative 
body that could be assembled, from time to 
time, as needed on at least an assistant depu- 
ty minister or deputy minister level. This 
would he to insure that the patent system is 
not rendered less effective by conflicting 
provisions creeping into the patent laws. You 
have one at the moment on Bill C-102, which 
is about to become law. Some of the provi- 
sions in that bill are directly in conflict with 
some of the general provisions of the Patent 
Act. 

Finally, we have another important concern 
with the fact the Government at least seems 
to regard itself as not being in a position to 
legislate in certain fields, such as what might 
be called abuse of commercial relations, price 
control and various fields of that sort. When 
the Government feels that it should control 
certain practices it seems to resort either to 
the criminal law or to the patent law. In our 
view this has a very bad effect upon the 
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patent law, because it begins to render it 
more uncertain and again introduces things 
which tend to conflict. We suggest that some 
kind of a study group be initiated on a non- 
political basis, because of the sensitivity of 
the subject, in order to examine the question 
of exactly what legislation authority is. 
required to enable the federal Government to 
legislate in this area so that it would not have 
to resort, on the one hand, either to the 
criminal law and, on the other hand, to the 
patent head of legislative authority. 

In summary, this is what our brief says. 
Before closing, I should like to introduce to 
you my colleagues, who have come here with 
me today. We have tried to bring you a cross 
section of people in our profession in case 
there were any questions directed to specific 
areas. First of all, Mr. Bernard F. Roussin, 
the Past President of the Institute, being 
President in 1962-63. He is the chief patent 
and trademark man for Canadian Industries 
Limited. He is responsible for all their pat- 
ents and trademarks and, therefore, is in a po- 
sition to express the corporate point of view. 
Also, I might say that he is the only one of us 
here today who is bilingual and could, if need 
be, answer any questions in French. We have 
Mr. Peter Kirby, who is Immediate Past 
Presicent of our institute. Mr. Kirby is in a 
patent agency in Ottawa, which is a private 
practice and he, therefore, has daily dealings 
with the patent office and with Canadian and 
foreign clients whose affairs are before the 
patent office. He knows the inner workings of 
that very well. Mr. Kirby has just returned 
from the Congress of Associations for the 
Protection of Industrial Property, the interna- 
tional association of which is having its Con- 
gress in Venice. 

These are the people who are responsible 
for putting forward amendments and bringing 
up-to-date international conventions. There is 
mention of this in our brief. Mr. Kirby was a 
delegate of the Canadian group and he is also 
a member of the joint committee that we 
have with this international group concerning 
the proposed patent Co-operation Treaty. This 
is a movement which is coming forward 
internationally for the purpose of obtaining 
more uniform patent laws in the various 
countries of the world. 

Finally, I should like to introduce Mr. 
David Watson, who is the Member of Council 
of Patent and Trademark Institute of Canada. 
Mr. Watson is a barrister and solicitor and 
principally concerned with the contiguous 
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side of law. Our principal concern with the 
litigious side of industrial property law, and 
spent a good deal of time with the correction 
of mistakes that others make when we find 
patent applications that do not say what they 
should. 


I myself have no particular area of exper- 
tise. I did a little bit of everything in this 
field, so I thought perhaps I should bring a 
few experts with me in case anybody asks 
anything that should be answered by experts. 


The Chairman: Thank you, Mr. Smart. Now 
we will hear from Mr. John C. Parkin, Chair- 
man of the National Design Council, and a 
well-known architect. 


Mr. John C. Parkin, Chairman, National 
Design Council: Mr. Chairman, honourable 
senators, I am joined this morning by Mr. 
Philip Weiss, who is Design Advisor to the 
Department of Industry, Trade and Com- 
merce. Mr. Weiss will comment later on cer- 
tain parts of the submission. 


Madam and gentlemen, you have in front 
of you our detailed brief, a synopsis of which 
I should like to put before you. 

The National Design Council was formed 
by statute in 1961. It consists of some 17 
members, 5 of whom represent the fields of 
industry, commerce and organized labour. 
Two members are chosen from the field of 
the distribution of goods; 4 members are 
from the design professions, architecture, de- 
sign, and engineering; 4 members are mem- 
bers of the civil service departments, of 
agencies of Government. 

I may say that we are singularly fortunate 
in having the good office and presence in our 
deliberations of the deputy ministers of the 
Department of Industry, Trade and Com- 
merce, Public Works, Supply and the Secre- 
tary to the Treasury Board; so in this most 
important of factors influencing the environ- 
ment in which we live, Government itself, 
there are already important steps being taken 
to initiate changes in the established form of 
things, which is basically our objective. 

It is the view of our council that the 
proposed science policy should be more 
definitively and more definitely directed to 
the needs of our economy, and particularly to 
society itself. We feel that, quite apart from 
the other cultures in our country, that we in 
industrial design—and in fact those who are 
practising design of all kinds—engineering, 
architectural and industrial designing—are at 
the interface of the Arts, Technology, 
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Humanities and Science. Lord Snow, the first 
to put forward the concept of the two cul- 
tures, now admits to a third culture, and that 
includes, of course, Mr. Chairman, the area in 
which your original training was secured. 

Scientific research and development, we 
believe the activities should be more closely 
integrated with other essential activities of 
the industrial and commercial processes of 
our country and directed to the advancement 
of our position in both our domestic and 
export markets. 

We believe that critical to this whole issue 
is industrial design itself, 

For example, we recognize the rather sin- 
gular advances of Japan, from a nation which 
was backward in design terms and which, a 
generation ago, was a paragon for taking the 
easy path of imitation. One can no longer say 
that this is so. In fact, some of the most 
handsome and most efficient commodities in 
the world today are products of Japanese 
invention. 

We believe that there should be absolute 
integration between form and function. This 
is an ancient concept, but as valid today as in 
the past. Design is guided by certain precepts 
first put forward some 2,000 years ago by the 
Roman architect Vitruvius, when he said that 
good design should consist of three things, 
Commodity, Firmness and Delight. To para- 
phrase: good design should consist of quality 
in function, or commodity—dquality in fabri- 
cation, or firmness—and visual quality or 
delight. 

We are not concerned with superficial sur- 
face treatment, but very much with function, 
and with the kind of things which are the 
deep concern of the preceding two gentlemen. 

We are concerned with better utilization of 
industrial design by Canadian industry. We 
believe our use of design is insignificant in 
comparison with that of other major industri- 
al nations. For example, our industrial design 
utilization is less than $3,000 per annum per 
manufacturing establishment in Canada. We 
can scarcely claim to be creative or inventive, 
when our average manufacturing establish- 
ment has a design expenditure of $3,000 per 
annum, while the expenditure of other great 
industrial nations seeking the international 
export market, is presently quite in advance 
of that figure. 

Our lack of design innovation is due to a 
number of factors. The task we face is so 
broad that we scarcely know at what point to 
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begin. But one can put forward such general 
postulates as the general lack of awareness of 
the value of good design in industry and in 
business, and particularly the lack of atten- 
tion being given to human requirements in 
the successful marketing of products. 

We believe design is, or should be, in addi- 
tion to the technologist and applied scientist, 
very much the concern of the behavioural 
and the various other social scientists. 

It is the responsibility of the National 
Design Council, then, to create greater aware- 
ness of the value of good design, to assist 
Canadian industry in the development of new 
and improved products, through education, 
promotion and technical assistance activities. 

Our budget is of the order of $900,000 per 
annum. Government is increasingly taking 
cognizance that this is insufficient to advance 
in a full and proper way the state of industri- 
al design in our country. The successful 
applicaiion of industrial design, not only 
requires input from research and develop- 
ment in engineering and in the sciences, but 
also from the social sciences, as I have 
mentioned. 

We are, then, in the confrontation of the 
two cultures—art and science. 

Grants are required. We do undertake 
major grant programs in our attempt to 
stimulate the advancement of education—and 
perhaps you will hear more of this later. 

The Council recommends in our brief that: 

(a) In order to improve the competitive 
position of Canadian manufacturers both 
in domestic and export markets, compre- 
hensive joint programs should be initiat- 
ed by the federal Government with 
manufacturer associations and provincial 
governments to encourage increased 
design innovation and the application of 
industrial design. 


The next point I should like to leave with you 
is: 

(c) Greater emphasis should be placed 
on basic and applied research dealing 
with the relationship of man to machines, 
systems and environments in order to 
overcome the lack of consideration for 
human requirements in the design of 
Canadian products and systems. 


Design is indeed the most delicate of bal- 
ances, whether city planning or the design of 
a small and quite ordinary object, in fact, a 
balance between all of the technologies. 
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Industrial design should be given greater 
emphasis and there should be more attention 
to exploiting it fully as the means of achiev- 
ing governmental industrial trade develop- 
ment goals. Since these are rather imprecisely 
defined or formulated at the moment we 
recommend joint programs be directed to 
achieving specific industrial trade objectives 
in selected sectors. Since the program is so 
vast we must single out samples and take an 
overall view. For example, in the case of 
school furniture, office systems, office envi- 
ronment and so on. We must establish long- 
term and more immediate-term goals. 


Such programs should be supported by the 
necessary scientific activity in engineering, 
and the natural and social sciences. 


The proposed science policy, in our view, 
should make provision for supporting such 
programs. 

In the field of education, always a delicate 
matter, we have some views which we trust 
are discreet. The lack of awareness of the 
value of good design and the minimal use 
made of industrial design by Canadian 
industry, is in part owed, we believe, to the 
lack of emphasis given to this subject in gen- 
eral education and, more specifically, in 
terms of developing design capability at the 
technical and university levels: 

Here might I suggest, that while we are 
creating literate Canadians from a literary 
point of view we are at the same time creat- 
ing illiterate Canadians from the visual point 
of view. Because of lack of visual awareness, 
over 60 per cent of the industrial design deci- 
sions in Canadian industry are made by engi- 
neering departments and the owners or 
officials of companies who have no specific 
knowledge or responsibility for the design 
function. 

Other parameters and criteria are not, in 
our view, taken sufficiently into cognizance. 
The National Design Council initiates educa- 
tional activities such as exhibitions, audio- 
visual programs and seminars; it maintains 
extensive library reference facilities in both 
Place Bonaventure in Montreal and also on 
Bloor Street in Toronto. We hope to extend 
these across the country as funding permits. 
Moreover, the National Design Council pro- 
vides an advisory service to assist educational 
institutes in the formulation of design 
curricula. 

In the matter of education, in direct sup- 
port of the development of design capability, 
the Council sponsors an annual program of 
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scholarships to assist students and profession- 
als in undertaking advance design education. 
Although a number of educational institutes 
offer courses in industrial design, the majori- 
ty of our students must go abroad to gain the 
desirable quality of education. Our education- 
al facilities are inadequate. We have no viable 
post-graduate training in the field of industri- 
al design. We have very little, in fact, in the 
other aspects of environmental design, at least 
in terms of modern concepts. The Council, 
therefore, recommends that stronger support 
should be given to the development of 
Canadian industrial design capability at the 
various levels of education oriented to the 
requirements of Canadian industry. 

While we recognize that we are discussing 
science policy today, the implications of our 
interrelationship with the Canadian Housing 
Design Council, the National Research Coun- 
cil and the Canada Council, make our role 
fundamental in the formulation of the general 
culture of our country. 


The recommendation for stronger support 
should be implemented in close co-operation 
with educational authorities responsible for 
science and related faculties at the technical 
and university levels and with industrial in- 
terests to ensure that the development of 
design curricula are closely interfaced with 
scientific education and the needs of Canadian 
industry. The proposed science policy should 
make provisions for supporting the develop- 
ment of Canadian industrial design capability, 
particularly with respect to the science-based 
industries. 

I should like now to deal with the total 
environmental aspect of design. This has to 
do with that much bandied phrase, “the qual- 
ity of life’’. 

As a marginal note, I should mention that 
in the preface of the report of the Massey 
Commission there was a quotation from Saint 
Augustine’s “The City of God’. That quota- 
tion while apt in the original report of the 
royal commission leading to the inception of 
the Canada Council is equally apt here, 
because the National Design Council is also 
concerned with the “quality of life’. 

A nation is an association of reasonable 
beings united in a peaceful sharing of the 
things they cherish; therefore, to deter- 
mine the quality of a nation, you must 
consider what those things are. 


The first point we should like to put for- 
ward is that the economic and social success 
of a nation, to a considerable extent, is meas- 
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ured by the design quality of its communi- 
ties on the largest of scales, by architectural 
and engineering achievements on the inter- 
mediate scale and by products themselves on 
the smallest but by no means least scale. All 
of these help to add up to the total ecological 
or environmental system. 


We are concerned with the total environ- 
ment. We believe it can be demonstrated that 
well-designed living and working environ- 
ments are conducive to social well-being and 
to greater productivity. 

The value of good design to an economy 
and society can be demonstrated. Conversely, 
so can the negative effect of poor design. In 
fact, we need only look to the south of this 
nation to see demonstrated today the negative 
effect of poor design, whether it is environ- 
mental design on the scale of cities, in the 
scale of inadequate habitations or in the 
rooms in which people live out their lives. 


The most undesirable implication of poor 
design is that it can contribute to economic 
and social stagnation. Poor design also can be 
detrimental to the basic maintenance of the 
economy and society. For example, poorly 
designed large-scale urban developments, 
including housing, educational and hospital 
facilities and transportation services, not only 
result in adverse social conditions but lead 
communities into financial crises. Poorly 
designed systems and products have created 
almost insoluble problems such as air and 
water pollution, traffic congestion and urban 
blight, which divert valuable human and 
financial resources from more constructive 
applications. It is, therefore, not only impor- 
tant to appreciate the value of good design, 
but is important to recognize the detrimental 
implications of mediocre and poor design. 

On my way to the committee meeting I 
clipped an article from today’s newspaper, 
entitled “Union Carbide”. While another 
American innovation, we will be the richer 
for it eventually. Union Carbide has just 
developed a new system for creating under- 
ground superconducting cables for electrical 
power transmission to urban areas. 

For too long we have been subject to the 
urban blight of overhead high voltage trans- 
mission lines but a utility may now find it 
possible for something less than the present 
$1 million per mile to place high voltage lines 
underground. This kind of scientific break- 
through, will add to the urban “quality of 
life”. The land inventory thus created by such 
inventiveness will hasten the realization of 
parks and expressways. 
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- All levels of governments have the major 
responsibility for the nation’s physical envir- 
onment both directly, in the implementation 
of their programs of public works and pro- 
curement, and indirectly, by the standards 
they set for the private sector. The govern- 
ment itself sets examples to the entire private 
sector, whether by an ill placed or badly 
designed post office, a badly designed postage 
stamp, an ill printed government document or 
anything else. We believe good design 
requires a total systems approach. 

With a few notable exceptions, the majority 
of government agencies do not apply good 
design practice in their areas of jurisdiction, 
particularly as it pertains to human require- 
ments. With the help of the four deputy 
ministers with whom we are associated, we 
are addressing ourselves to this major prob- 
lem. The Council, therefore, recommends that 
good industrial design practice should be 
made mandatory in the formulation and de- 
velopment of governmental standards, pro- 
curement and public works policies and ac- 
tivities. 

Since the state of our physical environment 
is causing such major difficulties in Canada’s 
society, greater scientific activity should be 
directed to the resolution of problems and the 
application of better design solutions which 
incorporate the most up-to-date knowledge 
from the fields of engineering, natural and 
social sciences. 

Science policy is very much involved in the 
quality of life, then, in our own environment, 
and should make provision for the adoption 
of such policy and the interfacing between 
science policy and the quality of life. 

Finally, in respect of governmental incen- 
tive programs, the National Design Council 
has initiated a broad range of activities to 
stimulate greater design activity. While some 
progress has been made, it is becoming 
increasingly evident that persuasive and pro- 
motional means will not suffice in many 
important areas of industry and other sectors 
of the economy. 


The Council, therefore, recommends that 
more positive provision should be made in 
support of industrial design in governmental 
incentive programs for the advancement of 
science, technology, industrial research, de- 
velopment and innovation. 

One final comment, industrial design should 
be considered as an integral part of incentive 
programs, not an additive part, and should be 
more specifically defined as an eligible activi- 


Special Committee 


ty within the framework of existing incentive 
programs. If necessary these programs should 
be modified to give greater support to design 
research activity. 


The Chairman: Thank you, Mr. Parkin. The 
three associations we have heard this morn- 
ing up to now, as I am sure you will all have 
noticed, are related very specifically to the 
innovative process. As you very well know 
the innovative process is very closely con- 
nected with science policy. 

Finally we will hear from a professional 
association, the Royal Architectural Institute 
of Canada and more specifically from its 
president, Mr. MceMurrich. 


Mr. Parkin: I am sorry, Mr. Chairman, 
they just do not seem to be here at the 
moment. 


The Chairman: Well, that will shorten the 
first stage of our proceedings this morning. 
We can go into the question period. However, 
I am sure Mr. Parkin will be able to answer 
some questions in this regard because he is 
very well versed in this field as well. 


Mr. Parkin: I am scarcely in a position to 
speak for an institute of which I am but one 
of 2,700 members. I am somewhat chagrined 
to think that they are late. 


The Chairman: Perhaps for once it will be 
nice to hear from one of the backbenchers. 


Mr. Parkin: Well, if there are questions 
concerning the role of the architect and his 
concern for the urban society, I can say that 
a number of years ago I served on a group 
under federal subvention which was con- 
cerned with a housing task force report which 
came up with many views similar to those of 
Mr. Hellyer—while a few were dissimilar. In 
the successive years the institute has become 
less and less concerned with the design of 
isolated buildings as opposed to the design of 
the total environment. However, I hesitate to 
speak on their behalf because I might, after 
all, be excommunicated. 


Senator Kinnear: I have some questions on 
national design. R & D is only part of the 
innovation process. Without superior and 
acceptable design the essential aspect of inno- 
vation—success in the market place—cannot 
be attained. Design is important to exports 
today because for some product markets it is 
innovation and not low price which is the 
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determining factor. Some examples where 
design has been well integrated with tech- 
nology come to mind: computer equipment, 
some Japanese domestic electronic devices 
and, of course, Scandinavian designed house- 
hold products which have had a world-wide 
impact, and market. 

Could the witness describe the background 
of the Scandinavian success? Has it depended 
in part on “design research” or government 
assistance regarding same? 


Mr. Parkin: Some years ago on behalf of 
the Council I was fortunate enough to visit a 
number of countries to inquire of their gov- 
ernments as to the evolution of design which 
had been exceedingly rapid, particularly in 
the Scandinavian countries. We are rather 
. prone, I think, in North America, to regard 
the nature of the Scandinavian design as 
something “which has always been there”. In 
fact what we now regard as superlative 
Danish furniture, Finnish crystalware, and 
Swedish cutlery started about 1925 in Den- 
mark at least, when substantial government 
moneys were directed to the encouragement 
of the craft guilds and trade associations. 
These associations are very much like medie- 
val guilds and in constitution they are self- 
disciplinary. They adopt a very hard line, 
particularly in Denmark, against those mem- 
bers in a certain commodity area who infringe 
the design of any other designer. This 
involves punitive action which is self-discipli- 
nary in character. As a result the Danes have 
been allowed or encouraged to create a high 
system of innovation and creativity. The one 
thing lacking, and I hope the media will not 
misunderstand me when I say this, is that 
there has been an enormous emphasis essen- 
tially in the craft industries, each of which 
has a much older history in Scandinavia than 
we have in our country. In the Scandinavian 
countries the oldest design association is 140 
or so years old. It was originally craft-based. 
Scandinavian design has not moved from the 
craft-based industries to white goods and 
manufactured articles with equal success. 
Design in the Scandinavian countries and also 
in Italy has created a great post-war export 
market for good design. Their governments 
put constraints on those exports of commodi- 
ties which are anything but good in design so 
that the national image or national quality 
results in a collective and cumulative adver- 
tising or marketing thrust. I think Mr. Weiss 
might wish to add a word to this. 
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Mr. Philip Weiss, Design Advisor, Depart- 
ment of Industry, Trade and Commerce for 
National Design Council: I think the Scan- 
dinavian situation is the one Mr. Parkin so 
well described. The Japanese situation is even 
more exciting and more contemporary. I have 
with me a very brief paper on the design 
activity in Japan. In 1958 the government 
established the design section now called the 
Export Inspection Industrial Design Section 
in the Ministry of International Trade and 
Industry, and have actually established 150 
design research centres which are maintained 
at a national and local level. They combine 
science and technology in the crafts and the 
combined effort is directed to specific areas. 
They have others dealing with textiles and 
computers and sophisticated electronic equip- 
ment. The most interesting, along the lines 
Mr. Parkin mentioned, result of their concern 
for their standards and for their image has 
caused them to initiate legislation, controlled 
by industry itself, which prohibits the export 
of plagiarised designs. 

They are so concerned about overcoming 
this negative approach of the pre-war period 
that it is practically a criminal offence to 
export a commodity the design of which has 
been borrowed from another country. 

Their action has been extremely extensive, 
pre-determined and very much a thorough 
effort in this connection, and, of course, the 
results are reflected by the Sonys, the Hondas 
and the sophisticated equipment coming out 
of Japan now. 


Senator Kinnear: Yet somewhere in this 
brief you say we should take the best of east 
and west. That would not go down at all well 
with Japan. 


Mr. Parkin: I think this is a more philo- 
sophic observation, Madam Senator. Criticism 
may be directed at our Japanese friends, 
insofar as they have taken for their domestic 
use some of the worst and most garish aspects 
of western culture. We could well borrow the 
Oriental quality of simplicity, a redirection of 
the interrelationship between function—how 
things work—and the form of objects; devel- 
oping the form around function. At times I 
suspect some of the public thinking of indus- 
trial designers merely as streamliners who put 
surface adornment on things and who design 
“nifty” things to put on objects after they 
have been produced. 

We have a profound relationship to the 
gentleman on my right. In our attempt to 
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give logical and rational expression to func- 
tion I think we should borrow the fundamen- 
tal Asian concept of simplicity and serenity in 
the design of things. 


Senator Kinnear: That is Scandinavian too. 


Mr. Parkin: Yes, whereas the North Ameri- 
can objective appears to demand a layer upon 
layer of things of “creative obsolescence” 
which, in our country at least, we can ill 
afford. 


Senator Kinnear: Are there any examples 
where good design and design research have 
established an international market for us? 


Mr. Weiss: There is one case we have men- 
tioned in our brief, Madam Senator, that was 
a direct result of one of the research projects 
that we supported. This is the case of a Dr. 
Coburn in the dental profession, and this is 
an extremely interesting case. There was a 
consensus among the profession that the 
whole operational arena for the performance 
of the dental function was antiquated. There 
was a tremendous loss of dentists, in terms of 
mental and physical fatigue, and the patients 
themselves were not reacting properly to the 
environment. 


The Chairman: I am glad that they suffered 
too! 


Mr. Weiss: As a result, Dr. Coburn, with 
some support from us, undertook extensive 
time-motion and human behavioural studies, 
and evolved new basic criteria and a system 
for the development of the total environment, 
including the equipment. This is very recent, 
because the project itself was only completed 
about six months or so ago. 

Several Canadian manufacturers have 
taken up the concept and are now producing 
approximately half a million dollars’ worth of 
new equipment for dental stations, 80 per 
cent of which is being exported to the United 
States. This is a very minor example in what 
might be considered a relatively insignificant 
field. 


Senator Grosart: That case is detailed in 
your brief. The question that occurs to me is: 
Has Dr. Coburn a patent? 


Senator Haig: He will get it in three years. 
Senator Grosart: No. Has he a patent now? 
Mr. Weiss: The system... 


’ Senator Grosart: No. Is it patented? 
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Mr. Parkin: I cannot answer that, but I 
would like to take an easier example. 


Senator Grosari: No. We are dealing with 
this, and you speak in your brief about the 
thrust being to be first on the market with a 
better product. It is rather interesting that 
nobody knows whether Dr. Coburn has a pa- 
tent on this because you funded the research. 


Mr. Weiss: The research is for public distri- 
bution. The manufacturer who takes a concept 
and develops it into a product, he has the 
privilege of patenting it; but the basic con- 
cept and criterion is public knowledge, so any 
manufacturer can take the basic research and 
apply it to a product, but the concept itself is 
not patentable. 


Mr. Parkin: A more ready example is Mr. 
Bombardier and his Ski-Doo, which estab- 
lished and maintains 50 per cent of the mar- 
ket in North America and is phenomenally 
successful, as on export item. As a concept, it 
is a direct consequence of the climatic condi- 
tions of this country. We have something that 
has sprung from ourselves, rather than being 
imported. At the same time, it is a handsome 
object. It was not so in the earlier stages of 
design development, but it has evolved into a 
very elegant piece of machinery. 


Senator Bourget: Did you help in the 


designing of the Ski-Doo? 


Mr. Parkin: They have a pretty sophisticat- 
ed design staff of their own. 


Mr. Weiss: We have promoted the design 
and brought this to the attention of the public 
years ago, not only as a well-designed item 
but as a demonstration, really, to industry 
and commerce as to what can be done 
through the proper application of design. It 
has this two-fold function of promoting the 
sale of well-designed items and also to bring 
them forward as a demonstration of what can 
be done with proper application. 


Senator Bourget: Is there a liaison between 
your council and, let us say, the steel indus- 
try in the construction of bridges and things 
like that? Do you have some contact with 
them? 


Mr. Parkin: Indeed, we do. In fact, we 
attempt to encourage joint programs where 
we provide seed money, provided there is an 
industry input. We have done this with the 
Canadian Institute of Steel Construction, with 
the alloy groups, with the Society for the 
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Plastics Industry of Canada, the wood and 
timber industries and with the Portland 
Cement industry: There are perhaps 12 trade 
associations of a national character with whom 
we have collaborated. We will not participate 
unless it is a shared-cost joint venture 
between the private sector and ourselves. We 
believe this has to be correlated. 


Senaior Kinnear: 
from your brief: 
Expenditures by Canadian manufactur- 
ing establishments on industrial design 
activity are insignificant in comparison to 
other leading industrial nations. 


Here are some quotes 


That is in the first part of your summary. 
Then: 
As a result, the general quality of 
Canadian design does not compare 
favourably with that of other countries: 


That is the second paragraph of the sum- 
mary. 
Then you speak of: 
...the lack of consideration for human 
requirements in the design of Canadian 
‘products and systems. 


That is in recommendation (c). 


...one of the major deficiencies in the 
design of Canadian products and systems 
is the lack of proper consideration for 
human requirements... 


That is paragraph 2.7 on page 3. 

But in the brief it says: 
...the mean expenditure per annum by 
Canadian manufacturing establishments 
in industrial design ranges from $100 to 
$3,700. 


That is at page 3, paragraph 2.7. Again, in 
the brief there is this: 
appreciation of design and desire for 
concerted action does not exist amongst 
the majority of the decision-makers in 
Canadian industry and Government... 


That is at page 5, paragraph 2.10. This is 
echoed again in paragraph 4.9.1 on page 11. 

I am wondering if it is frustration, or a 
lack of good designers. 


Mr. Parkin: It is rather difficult, Madame 
Senator, to conjecture, but I assume that the 
proximity of the New York market, and cer- 
tain other things such as inertia and “the path 
of least resistance,” has caused certain parts 
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of our economy to be copyists rather than 
originators. Here I am taking a great risk at 
over-generalizing. 

We are also slightly schizophrenic to the 
degree that the retailer turns to the manufac- 
turer and says: “No matter how innovative 
you are, we simply cannot sell that product.” 
Some suggest that good design is the so- 
called “kiss of death’. We have the Cana- 
dian Association of Consumers telling us that 
they want better products, and the elimina- 
tion of the extraneous. So, we have this terri- 
bly difficult problem of bringing along in a 
kind of parallel way, the distributor, the 
department stores and the small merchants. 
We must bring along the manufacturing agen- 
cies, the manufacturer and the industrialists. 
We must bring along the purchasing agents, 
the municipal officials and the consumer. 
After all this, we really come back to where 
we start, in that in our concern—as I put it 
earlier—for high literary culture we have 
been somewhat prone to ignore our visual 
culture. 

Mr. Weiss has just reminded me of Place 
de Ville here, which is the office tower 
occupied by the Department of Industry, 
Trade and Commerce in which three extra 
floors of space were provided by the use of 
well designed furniture. The members of the 
Senate are well aware of the vast increase in 
the cost of accommodation here in the capital 
over the last five years. Mr. Weiss and his 
department, because they have developed a 
new approach together with the Departments 
of Supply and Public Works in the use of 
modular furniture, will save the Department 
of Industry, Trade and Commerce $2.5 mil- 
lion in rent over ten years, because they have 
evolved furniture which is based upon time 
and motion and comfort conditions, and 
which gets away from the conspicuous waste 
of space, which is so inefficient, while at the 
same time creating a solution which is usually 
delightful. ; 

I think the members of your committee, 
Mr. Chairman, might wish to see that living 
example of how good design has already been 
applied. 


Senator Grosari: But consumers, on the 
other hand, tell us that they would rather 
have less design. in the package and more 
cereal in it. 


The Chairman: Yes, that is 


what he 
implied. 
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Senator Kinnear: At page 13 of your brief, 
in paragraph 5.3, you say: 
Canadian universities or other educa- 
tional institutes produce few graduates in 
the field of industrial design— 


And in Appendix B under “Profession” it is 
stated: 
Canadian designers appear to have 
been trained for the most part in the U.S. 
and those that were trained in Canada go 
elsewhere for employment. These facts 
indicate that Canadian designers... are 
unsuitable or not required in Canadian 
industry. 


Further on it is stated that within Canadian 
industry there is “almost an entire absence of 
professionals in industrial design”, and “the 
professional design societies within Canada 
appear to have a very complacent attitude 
towards these conditions and also seem to 
Jack the motivation or incentive to create 


change within Canadian industry to 
improve and foster design and _ design 
innovation”. 


However, in Appendix B under “Educa- 
tion” it is stated that we have no statistics on 
the movement of Canadian design graduates. 
In Appendix B under “Education” it is stated: 

In comparison to similar institutions in 
the U.S. and U.K., Canadian institutions 
come out comparatively poor. An attitude 
of complacency exists in relation to the 
degree of content...and placement of 
designers within industry. 


It seems that we do not properly train desig- 
ners, and that industry does not want them in 
appreciable numbers anyway. 

We have heard repeatedly that research is 
a handmaiden of education, and on page 24, 
paragraph 10.8, three university departments 
are mentioned in which design research is 
linked to education. Do these schools train 
designers in the aesthetics and human perfor- 
mance aspect of products as well as in the 
most modern technology of materials and 
processes? 


Mr. Parkin: Mr. Chairman, we have been 
gratified by the initiative taken this year by 
the University of Montreal in a new concept 
of design education, in the field of environ- 
mental studies, whereby design is thought of 
as a totality involving planning, architecture 
and industrial design. We should begin to cre- 
ate at a professional level a grade of industri- 
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al designers, a cadre of men who will be able 
to speak to the higher echelons of government 
and to the private sector, and eventually, one 
trusts, influence them. 

We have been training designers at the 
technical and technological level to date. We 
have not been able to reach out to those who 
make the decisions in this city and other cit- 
ies across the country. 


The University of Waterloo has a very fine 
emerging professional level course in indus- 
trial design. We believe that this is much 
sounder than training designers at colleges of 
art. We have nothing against a diletante 
viewpoint, but we believe that design is a 
fundamental expression of today’s technology 
tempered by a concern for quality. 


Mr. Weiss has just reminded me that of the 
eleven most recent graduates of the Universi- 
ty of Waterloo, ten went to the United States 
and one stayed in Canada. 


The very environment of this nation is in 
substantial part designed—and I say this with 
due respect—by those who live in the country 
to the south of us. In the reality of this, we 
would ask: What is the purpose of all the 
good intent of the Canada Council, and of all 
the other organizations through which we 
strive to secure a national identity—a sense 
of being Canadian—when the environment— 
from the rooms in which we live and the 
cities in which we act out our lives—is 
designed from New York, Chicago, or some 
other place in the United States. Our cities, 
and the objects in them, must be designed by 
those who understand this country best, and 
we believe that they live in Montreal, Quebec 
City, Toronto, Vancouver, and Winnipeg. 
They do not live in the country to the south. 


Senator Kinnear: It made me wonder 
whether we should not have an institute of 
design in Canada. I have so many questions 
here that I do not think I should proceed, 
because I am taking up the time of other 
members of the committee. 

It is, however, demonstrated in the brief 
that Canadian industry does not use industri- 
al designers and does not appreciate their 
need. You have partly answered this. What, 
therefore, will the graduates of these schools 
do? You have answered that by saying that 
ten out of eleven go to the United States. Are 
we going to produce, once again, another sur- 
plus of highly trained people, like Ph.D’s in 
the pure sciences? Do you wish to elaborate 
on that, or do you consider it already well 
answered? 
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Mr. Weiss: I think the reason some of the 
graduates in this particular case left for the 
States was that their education was far too 
sophisticated for the needs of Canadian 
industry. This was a post-engineering course, 
a highly sophisticated industrial design 
course, and there was not a need for their 
talents on the Canadian market. I would say 
with respect to your other question, we are 
recommending that industrial design training 
be more closely linked with the needs of 
Canadian industries. 


Senator Kinnear: Would it not be a good 
idea to put these men into our own industries 
and paid by Canadians, so that they can help 
our industries reach a more sophisticated atti- 

tude towards their products? 


Mr. Parkin: This is where we believe the 
adoption of incentive programs may be of 
help, just as the recent incentive programs 
directed to pure research, applied research, 
have been so successful. I mentioned Sheri- 
dan Park. We believe that studies should be 
initiated by government to explore the possi- 
bility of adopting such incentives to encour- 
age specifically Canadian design. 


Senator Kinnear: I hope so, and I hope it is 
done soon. How many industrial design 
schools de we have here? 


Mr. Parkin: At the university level we now 
have, I would guess, three. 


Senator Kinnear: Is it just the three you 
mention in the brief? 


Mr. Parkin: There is l’Ecole du Meuble and 
the Ontario College of Art in Toronto, which 
are diploma courses. In total we might have 
perhaps five. We believe that this is a uni- 
versity level situation. Technicians and tech- 
nologists are very much part of it, but we 
believe that at the top there should be a 
professional qualification. 


Senator Kinnear: I have three pages of 
questions but I will not ask them right now. 
However, I should like to comment on the 
article you quote from the paper about high 
voltage lines being put underground to trans- 
mit power. Will this be done directly from 
power stations, instead of those very ugly 
towers they have been using? I know the 
hydro is ready to put out a new type of tower 
to carry the lines. Would it be possible to 
carry all that high power underground? 
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Mr. Parkin: I suspect whatever would be 
done, would be the result of a cost effective- 
ness analysis. When this becomes available 
as a production item by Union Carbide it will 
likely first occur in urban areas. 


Senator Kinnear: That would not be nearly 
as high as the big power lines? 


Mr. Parkin: The penetration of high voltage 
transmission lines into the innermost core of 
our cities is something we can all see, with 
the consequent erosion of our land inventory. 
We can regain some of this land for superla- 
tive rights of way for commuter lines, 
expressways, parks and so on. 


Senator Kinnear: I know they take up a 
long line. Those are all the questions I will 
ask at the moment. 


The Chairman: We might come back to 
you, Senator Kinnear, later on. 


Senator Haig: I would like to ask a ques- 
tion of Dr. Jenkins. Where does your associa- 
tion stand on the use of the metric system? 


Dr. Jenkins: As a result of a survey we 
made of industry we came to the conclusion 
that there are many merits in the metric sys- 
tem, and that we should have to bear in mind 
two major markets. There are those countries 
now using the metric system, with whom we 
want to develop our markets, and yet we 
must bear in mind that for many of our com- 
modities our major market is the United 
States. For us the ideal solution would be if 
the United States went to the metric system, 
but until such time as the United States does 
we should try to keep in step here, although 
our industries have indicated that for special 
markets they are willing to use the metric 
system. At present, our wood industry, whose 
big market has been in the United Kingdom, 
is continuing to manufacture on the inch sys- 
tem, but is specifying material going to the 
U.K. in the corresponding metric system. In 
the survey we made of indusiry we ran into 
no opposition to it, and most of those report- 
ing felt that there would be no outstanding 
technical problems. One, of course, is the 
question of economics. 


Senator Haig: In the conversion? 


Dr. Jenkins: In the conversion. They do not 
want to have to set up two production lines, 
one manufacturing to the inch and the other 
manufacturing on the metric system. For that 
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reason we have been much encouraged by the 
United States Senate setting up this three- 
year study to be carried out by the U.S. Bu- 
reau of Standards. 


Senator Haig: I should now like to turn to 
Mr. Smart and his presentation. Do I under- 
stand from reading your brief, Mr. Smart, that 
you say the Patent Act is not effective 
because of the slowness of granting a patent? 


Mr. Smart: In our opinion the Patent Act is 
Jess effective than it should be, because of the 
slowness in granting a patent. We do not go so 
far as to say that it is ineffective. 


Senator Haig: What does a “patent pending” 
mean? 


Mr. Smart: That is a notice a person who 
has applied for a patent may put on his prod- 
uct to indicate he has an application pend- 
ing, and that a patent will probably issue on 
that product. 


’ Senator Haig: You also said in your presen- 
tation that I may apply for a patent for some 
new inventive process and not get the patent 
for three to four years, by which time it is 
out of date. What is the use of a patent if it 
takes so long to obtain one? 


Mr. Smart: Some inventions have a short 
life. For instance, novelty toy might be very 
popular for two or three years and then lose 
its popularity. If the patent on that toy were 
not to issue for four years it would be an 
exercise in futility, as you suggest. 


Senator Haig: If the patent-granting meth- 
od were improved, do you think it would 
increase research and development? 


Mr. Smart: I think it would be very diffi- 
cult to prove by facts and figures that such is 
the case, but I would very strongly be of the 
view that if all of the deficiences that we see 
in the present-day patent system were 
removed so that patents were more or less 
instantly granted and could be relied on to 
mean what they say in terms of enforcibility, 
investment of money in corporate research 
and new plants in order to put into practice 
the results of that research, the incentive 
would be much greater. 


Senator Haig: Do you think, Mr. Smart, 
that the use of the computer in this system 
‘would eliminate the amount of researching 
that has to be done? 
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Mr. Smart: According to the best informa- 
tion I have been able to obtain from consult- 
ing people, who are in the actual business of 
computerizing patent information, there are 
some firms in the United States that have 
been in that business and one in particular 
that I mentioned in the brief. The amount of 
time that a patent examiner would have to 
spend in relation to the research of the doc- 
uments and applications would be cut down 
to 10 per cent of what he has to spend in the 
manual research. 


I have been told by the officials of our 
patent office that an examiner spends approx- 
imately 10 per cent of his time in gathering 
the documents which he must look at in order 
to reassess. 


Senator Haig: In relation to that patent? 
Mr. Smart: Yes. 


Senator Haig: You mentioned page 25, 6 
and 3. “In relation to proposed legislation 
affecting patents”, what do you mean by that? 


Mr. Smart: In the process of initiating 
legislation it very often happens that legisla- 
tive ideas will take general form within a 
particular department and will go from that 
general form to almost a stage where a 
department is committed to a particular 
expression, shall we say, of this idea before 
there has been any input of reaction from 
other departments that might be affected. For 
instance, one might take a hypothetical exam- 
ple and say the Combines Branch might have 
an idea on some specific feature of legislation 
which they think would be a good thing, from 
the point of view of combines investigation. 
That same idea may be completely repugnant 
to the—I do not know the name of the 
department—it used to be the Department of 
Industry. 


The Chairman: 
Commerce. 


Industry, Trade and 


Mr. Smart: It might have a very serious 
objection to a particular provision of that 
kind. My suggestion is that there should be 
some kind of body which could be convened 
and which would test the views and the vari- 
ous conflicting areas of government policy 
before the legislation concerned gets crystal- 
lized to a form in which the original sponsors 
become really obliged to put it forward in a 
certain form. 


Senator Haig: At the deputy minister level. 
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. Mr. Smart: I think it would have to be at 
least that, senator; preferably at the deputy 
minister level or certainly at no lower than 
assistant deputy minister level. 


Senator Haig: Thank you, Mr. Smart. 


Senator Bourget: Mr. Chairman, I should 
like to ask Mr. Jenkins about the budget. You 
said that your budget for administration pub- 
lications was around $327,000, and in addition 
to that you say that you have six divisions. 
What is the total budget then for administra- 
tion, publications and your. six other 
divisions? 


Dr. Jenkins: About $4,750,000. 


Senator Bourget: This money comes from 
- where? Is it from members? 


Dr. Jenkins: In the preparation of the 
standards the committees are made up of 
members who devote their time. Then there 
are firms which are called sustaining 
members and they make grants to the CSA for 
the writing of the standards, the publication 
of the standards: and we aim to make a small 
profit on that. It is by donations from the 
sustaining members, industrial firms and 
profits on the sale of our publications that 
give us the funds for running the division 
responsible for standards. In regard to the 
other divisions responsible for service cases, 
there is a charge made plus about 4 per cent. 
This is a charge of the actual cost of carrying 
out the tests. They have a professional and 
technical staff, but the board of directors and 
administrating boards concerned with these 
divisions all work on a voluntary basis. 


Senator Bourget: In your labs what does 
the staff consist of? Are they engineers, 
metallurgists or others? 


Dr. Jenkins: In the administrative division, 
concerned with administrating the standards, 
they are mainly civil engineers. 


Mr. F. A. Sweet, Canadian Standards 
Association: We try to cut across the entire 
engineering field. At the moment we have a 
civil engineer, an electrical engineer, a metal- 
lurgist, a forestry engineer and a technician 
in the drafting field. 


Senator Bourget: They are Bachelors, Mas- 
ters or holders of PhD’s? 


Mr. Sweet: That is right. 


Senator Bourget: They are? 
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Mr. Sweet: They are mainly engineers. 


Dr. Jenkins: In the testing laboratories 
where they have a staff of 75 they are mainly 
electrical, civil and mechanical engineers. In 
the welding bureau I believe there are eight 
professionals. They are mechanical and civil. 
In the Canadian Lumber Standards Division 
and the Structural Glued-Laminated Timber 
Division the staff is very small. There are 
four from industry, and four of the leading 
consulting engineers in Canada. It is that 
administrating board that does assessments. 


Senator Bourget: In your laboratories you 
make only tests of materials; you do not 
make any research? Am I correct in saying 
that? You make tests about timber, such as 
testing its strength, compression, et cetera. 
You do not make real research? 


Dr. Jenkins: The laboratories primary con- 
cern is the testing of products to a CSA 
standard for the development of a new prod- 
uct or a new piece of equipment. It often 
happens that the standard for that has not yet 
been written so the staff will have to carry 
out a certain amount of investigational work 
to determine the best way of testing the 
qualities of this product. There is no research, 
in the exact term, carried out. There is a 
certain amount of development work. 


Senator Bourget: I suppose that as a new 
product is developed, then the research would 
be made by the person or the company that 
will develop this product, and then it will be 
sent to you for you to analyze and recognize 
this as a standard? 


Dr. Jenkins: One of the interesting things 
about the writing of standards for a new prod- 
uct or a new technique is, when you get into 
it, to have a balanced committee, consisting 
of industrial members, users and government. 


When you get into it you find that often 
there are surprising gaps in the technical data 
available. Certainly, when I was connected 
with the laboratories of the federal Govern- 
ment, one of the interests I was so keen on 
was the committee work on standards, as a 
lot of our research projects resulted from 
attempting to write standards. 


It was surprising how many gaps you find 
there are in research knowledge, when you 
actually start to apply that information in a 
technical standard. So standard writing does 
foster research, and it is done not by the CSA 
itself but all those who work on _ these 
committees. 
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Senator Bourget: Do you at times get the 
advice of universities? Do you work at some 
laboratories in universities, or the NRC, or 
some of the government agencies here? 


Dr. Jenkins: When there is an apparent 
requirement for a new standard, it is investi- 
gated; and if there is a need for it, then a 
committee is set up. In selecting that commit- 
tee we not only get the industry people but 
we try to get engineers and university staff 
who can make their contribution to it. 

One of the encouraging things about it is 
the way in which leaders of the university 
staff and consulting engineers are willing to 
devote their time in working. 


Those on several of my boards and commit- 
tees, after a year or two, have said that they 
have learned a lot from it, too. It is a two- 
way flow. 


Senator Bourget: When you require the ser- 
vices of a university laboratory, do you have 
to pay for that? 


The Chairman: Or a 


laboratory? 


government 


Senator Bourget: Or a government labora- 
tory? 


Dr. Jenkins: If it were actual testing, if 
there were a standard or code already pre- 
pared and if you were a manufacturer, say, 
who wanted testing done to that standard,— 
supposing it is electrical equipment, you 
could go to the CSA testing laboratories and 
they would test it. Or you could go to a 
commercial industrial laboratory and they 
would test it and they would charge. 

In the developing of a standard where 
there is a need for information, we have been 
lucky, I think, on all of our committees, that 
the members on it have had access either to 
government laboratories or possibly their own 
laboratories, and that work is done without 
charge. 


I think the Government would be surprised 
to know how much development work and 
research work they do, as a part of their 


regular worthwhile program, for the standard 
development. 


Senator Bourget: How much are you get- 
ting per year from the Government as grants 
or subsidies? I understand it is very little. If 
I remember weil, it was around $45,000 or 
$60,000. 
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Dr. Jenkins: Originally we got a grant of 
$30,000 through the National Research Coun- 
cil. When that was first established, it paid 
not only the international dues but it also left 
us about $15,000 for work on national 
standards. 


The fees of the two international organiza- 
tions, ISO and IEC, have gone up so tremen- 
dously in recent years that it more than used 
up our grant from government. We had to go 
back to government again and in the last two 
years, pending a decision regarding the 
Standards Council, they have made us a grant 
which is for the purpose of paying our inter- 
national dues. We get the cheque, put it in 
the bank, buy a bank order, and the same 
amount of money goes across to Switzerland. 
So in reality we are not getting a grant for 
our standard development work. 


Senator Bourget: About your publications, 
are they published both in French and 
English? 


Dr. Jenkins: That is one of the most diffi- 
cult problems we have been up against, espe- 
cially in the last two or three years. 


Senator Bourget: I have heard that from 
the NRC. 


Dr. Jenkins: First of all there is the prob- 
lem of translation because, as you know we 
have to get the exact shade of meaning of the 
specification. We have been lucky on some of 
our committees. Not only have they been well 
balanced committees, from the view of disci- 
plines, but they have been bicultural enough 
that the committee itself could do the transla- 
tion. But that is quite an imposition on a 
committee. Two years ago, we established a 
special committee, headed by Mr. Gignac of 
Quebec Hydro, to study this problem; and 
they have not come up with any solution yet. 
Another problem we are facing in our publi- 
cations is that we are working on such a 
shoestring that we have got to make a profit 
on our publications. So we try to assess the 
audience and we find that, with the English 
edition there is a much bigger public and 
much bigger sales. 

We have published one or two in French, 
but the number who purchase them is much 
smaller. If we set a different price it is called 
discrimination, so we try and set the same 
price. But to publish it in the same type as 
the English edition, we lose money on it 
heavily. It is a very difficult problem. We 
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have been discussing this problem with the 
Department of Standards in the Province of 
Quebec and it is one we want to try and 
solve, but it is very difficult. 


Senator Bourget: It is difficult at this time 
because it is difficult to find good translators, 
particularly in a technical field. But I was 
thinking about the Government trying to help 
in that direction so that your publication 
could be published without any cost to your 
organization and subsidized to a fair extent 
by the federal Government. However, it is up 
to the committee to make that recommenda- 
tion. In the circumstances, I think it could 
help. 


Senator Grosart: Mr. Chairman, I wonder if 
I could ask Dr. Jenkins what enforcement 
authority there is behind the standards 
recommended by the Canadian Standards 
Association, both intramurally, so far as Gov- 
ernment is concerned, and extramurally. 


Dr. Jenkins: All of our standards are 
voluntary. The authority results either from a 
purchaser wanting to use them, or from legis- 
lated safety measures. This is especially so in 
provincial governments who do make certain 
standards mandatory. 


Senator Grosari: In other words, they are 
not mandatory per se, but... 


The Chairman: They could not be, because 
this is a private organization. 


Senator Grosart: Well, there are private 
organizations whose recommendations are 
mandatory under our system of government, 
Mr. Chairman, where they are made so by 
law. But within the Government, I under- 
stand that the procurement policies they do 
make your standards mandatory in certain 
cases. Is that so? 


Dr. Jenkins: Of course, the Government 
standards are those prepared by the Canadian 
Government Specifications Board. There is an 
agreement between the CGSP and the CSA 
that, if there is a suitable CSA standard, it 
will be used. 


Senator Grosari: You mean that it will be 
made mandatory? This is a very important 
question. 

Senator Bourget: Yes, it is. 


Dr. Jenkins: It would be made mandatory 
either by legisiation or... 
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The 
practice. 


Chairman: Or by administrative 


Senator Grosart: But is there any case 
where it has been made mandatory by legis- 
lation? Is there any case where a CSA stand- 
ard has been made mandatory? 


Dr. Jenkins: In the provinces. 


Senator Grosart: No, we are dealing with 
national science policy here. 


Mr. Sweet: I recall that away back in the 
thirties there was legislation set forth where 
the Department of Public Works at that time 
called upon an existing CSA standard as hav- 
ing to be used for procurement purposes. 


Senator Grosart: Was that in legislation or 
in regulations of the department? 


Senator Bourget: In specifications, prob- 
ably. 
Mr. Sweet: No, it was in an act, as I 


recall—an order in Council. 


Senator Grosart: That is a different thing. 
If there are such examples, I would be par- 
ticularly interested in getting them from you, 
because this is the nub of the question in 
standards. It is all very well to say that they 
will be adopted, but will they be adopted 
uniformly across the country? For example, 
your motorcycle helmet standard was adopted 
by some provinces, but other provinces said 
that they would use the British standard, and 
still other provinces said they would use still 
other standards. 

But the principle is that, if they are to be 
effective, standards must be legally mandato- 
ry. That principle, to me, is very important 
as part of national science policy in this field. 


The Chairman: But you are interested not 
only in the cases where standards are 
enforced by legislation. 


Senator Grosart: That is the first part. My 
second question is... 


The Chairman: Your second question is by 
order in council. 


Senator Grosart: No, there are three ways. 
The second way is by regulations under the 
authority of an order in council. Are there 
any cases where your standards have been 
adopted by regulation? 
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Dr. Jenkins: I don’t know. So many of our 
standards deal with safety, especially in the 
electrical field and in structural design. But 
now, in the electrical field, say, the Province 
of Ontario has adopted the electrical code. I 
don’t know to what extent the federal Gov- 
ernment has adopted it. I don’t know what 
authority the federal Government would say 
Ontario has in the electrical light requirements 
for this building, for example. I don’t know 
whether the Department of Public Works has 
its own code. I don’t think so. But I would 
think, where safety is required in elevators 
and electrical equipment, for example, the 
electric code that is enforced in the particular 
province would have a bearing. 


Senator Grosart: It is true that many of 
these standards of safety in elevators and 
highways, and in other areas, are under pro- 
vincial jurisdiction, and I am aware that 
there has been a tendency to adopt your 
standards in that way, but from the point of 
view of federal Government action and activ- 
ity in this particular field of science policy, I 
would be very interested to know of any 
regulatory action based on your standards. 

Now, the third area I come to is procure- 
ment. To what extent are your standards 
written into procurement tenders or procure- 
ment specifications? 


Dr. Jenkins: The National Building Code, 
which also provides the building regulations 
for CMHC under the National Housing Act, 
comprises 137 of our standards. 


Senator Grosart: Yes, you say that in your 
brief. 


Dr. Jenkins: So that 137 of our standards 
are adopted. To that extent CMHC is using 
our National Building Code for the National 
Housing Act. 


Senator Grosart: This has been on a selec- 
tive basis, however. They have not adopted 
all your recommended standards. 


Dr. Jenkins: They have adopted all pertain- 
ing to housing and building safety. 


Senator Grosart: In all types of construc- 
tion, both housing and commercial? 


Dr. Jenkins: It would cover the lighting, 
structural design, lumber used in the build- 
ing, cement, concrete and so on. 


_ Senator Grosart: Again, I suggest, Mr. 
Chairman, it would be very helpful, if we 
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could just have this detailed. I would like to 
know where we stand at the moment in terms 
of the endorsement of not only safety stand- 
ards but standards all the way through. There 
are areas in the official government standards 
having to do with length, weight, and so on; 
but that is another story. However, in respect 
of the very good work the CSA has done, I 
should like very much to know these things, 
if it is not too much trouble. 


Dr. Jenkins: We would very much like to 
get that information for you, and it is some- 
thing I should have thought of sooner. 


Senator Grosari: On page 17 of your brief 
you have a quotation from the proposals 
regarding the Standards Council. Where is 
that quotation from? What is the document? I 
am referring to the quotation concerning the 
proposed structure for a standards organiza- 
tion in Canada designed to leave the responsi- 
bility for the development of new and revised 
standards with existing and future standards- 
writing bodies, and so on. Where does this 
quotation come from? 


Dr. Jenkins: Three years ago CSA 
approached the Government for an increase 
in our grants because of the increased cost of 
international standards work. We heard noth- 
ing for about a year, and then we were told 
that a proposal was underway which would 
set up an entirely new standard organization 
for Canada, and that Cabinet had directed the 
departments concerned to consult with the 
Canadian Standards Association. So we set up 
this joint steering committee under the joint 
chairmanship of Mr. Reisman and Mr. War- 
ren and on it were representatives from the 
then Department of Industry, Trade and 
Commerce, and then we brought in Consum- 
ers Affairs. We were told what the Govern- 
ment would like to do and we worked with 
them to make it more workable and less 
objectionable. 


Senator Grosart: I was mainly interested in 
the citation. What document does this come 
from? 


Dr. Jenkins: Out of what we came up with 
what we call a proposal and this a quotation 
from the draft proposal. 


Senator Grosart: Who is ‘“‘we ” in this case? 
Dr. Jenkins: This joint steering committee. 


Senator Grosart: I am interested in this 
joint steering committee. We probably have 
200 around in government now. 
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_ Dr. Jenkins: This joint steering committee 
of the proposed Standards Council. 


~ Senator Grosart; And this was Treasury 
Board, Public Works, Consumers Affairs? 


The Chairman: I do not think that Trea- 
sury Board was represented. Mr. Reisman 
was Deputy Minister of Industry at that time. 


Dr. Jenkins: This was a proposal we pre- 
pared jointly knowing what government 
wanted. 


- Senator Grosart: This is a task-force docu- 
ment for consideration by government? 


Dr. Jenkins: And that went as a draft 
before the federal-provincial committee a 
year ago, and certain changes were suggested 
by the provinces and they have been includ- 
ed in the final proposal from which this is a 
quotation. 


Senator Grosart: I think in your openings 
remarks you used the phrase referring to the 
Standards Council “if it stays within its terms 
of reference’”—what are those terms of refer- 
ence? Has the bill come down yet? 


Dr. Jenkins: Not so far. 


Senator Grosart: At the moment there are 
no terms of reference. 


Dr. Jenkins: Except those in the proposal, 
and it is primarily a co-ordinating body. It 
will consist of a rather large council made up 
of different organizations interested in stand- 
ards writing and certification, a secretariat 
and an executive committee. Its primary role 
is co-ordination of standards activity and to 
see what other gaps exist. A major change so 
far as we are concerned would be that the 
Council would take over and become the 
designated national body for the two interna- 
tional organizations, but the technical com- 
mittees of all these, ISO and IAC would con- 
tinue to be the standards writing body. But 
we feel there are gaps in the standards field 
despite the consumers field where the Council 
can play a good role. But in some of the 
publicity given out the impression has been 
given that it has concentrated on the Standards 
Council without any reference to other stand- 
ards organizations and giving the impression 
to the general public that this Standards Coun- 
cil is going to be the one and only body. But, 
as I say, its role is a co-ordinating role repre- 
senting Canada on the central body of the ISO 
and IAC. But it has the role, and this is not 
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in the proposal, of a standards writing body 
and as long as that position is kept, I think 
we can live with it. 


The Chairman: Is there not a conflict in 
objectives between the two councils? 


Mr. Parkin: We would not have thought so. 


The Chairman: But you are trying to stand- 
ardize and make a more differentiated 
product. 


Mr. Parkin: I would have thought we are 
concerned with working as closely as possible 
with CSA at least in those areas concerned 
with standards and objectivity. We are con- 
cerned in fact with the whole question of 
design legislation. The need for better design 
legislation is a matter of utmost concern to 
us. If I may turn the tables a little, we feel 
there is certainly an inadequate degree of 
design legislation. So to answer your ques- 
tion, I see no inherent conflict really. 


Senator Haig: What does the symbol on 
your brief mean? 


Mr. Parkin: When we were created by stat- 
ute in 1961 we tried to arrive at a symbol 
which would indicate, like any other symbol, 
something meaningful. This we hope shows 
motion, thrust, interface and other ideas. We 
wanted something which, since our initials do 
not translate purely in both languages, could 
be identifiable on consumer tags purchased 
by the design award winners and placed on 
objects for sale throughout the country. We 
wanted a symbol which would be useful for 
packing cases left on the wharves of the 
nations. We believe that symbolism serves a 
very useful purpose particularly if it is 
accompanied by some strong propaganda te 
create the associative value of its worth. 


The Chairman: It seems to me like Union 
Nationale! 


Mr. Parkin: I might say, Mr. Chairman, 
that I was on the special Expo symbol com- 
mittee while chairman of the design board at 
Expo. At one time it looked as if we might 
lose the symbol we had chosen for Expo. I 
hope the same will not happen here today. 


Senator Grosart: My interpretation of it is 
that it is input, output, sometimes going up 
and sometimes coming down, but it never 
quite goes around in a vicious circle. 


Mr. Parkin: We will write that down. 
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Senator Grosart: One other comment on the 
standards situation; if we had the minister 
here, I would ask him if the Canadian Stand- 
ards Act is at long last going to have some 
enforcement authority in the standards field, 
particularly the safety field. 


Now, if I may turn to the design brief; the 
same sort of principle comes up here, the 
question of enforcement. It would seem that 
the Government could enforce good design in 
its own procurement policies and yet your 
brief seems to indicate they do not do this. 


Mr. Parkin: We are starting on such mat- 
ters as the procurement of office furniture 
and office components. We seek to make 
industry more ready to adopt what I might 
call a kind of value analysis program. We are 
attempting to do this within the means we 
have available. 

We hope to extend this through the whole 
spectrum and, certainly, since Mr. Gordon 
Hunter, the Deputy Minister of Defence Pro- 
duction, is a member of our Council, we have 
his whole-hearted support and enthusiasm. I 
suspect that in the passage of time this will 
filter through to the procurement of many 
objects. This is an old question, for us. So 
many of the things we must do must be eva- 
luated on a subjective basis rather than, for 
example, objective specification of the 
thickness or gauge of metal or the kinds of 
criteria you gentlemen can identify so readily. 
It is not as easy in our field. 


Senator Grosart: Except there is a tremen- 
dous area of objectivity in design which 
prompts this question: Why have design and 
design engineering tended to be regarded as a 
corollary discipline? A layman would assume 
it would be inherent in engineering, that it 
would be inherent in architecture that you 
would not have to say to an architect, “Now 
please call in a design consultant.” 


Mr. Parkin: We believe that design is the 
simultaneous process of bringing together 
engineering criteria, technology, visual crit- 
eria and, again, the behavioural—and I would 
stress that—the behavioural criteria, much of 
which is founded more on intuition and lore 
than through fact. We have very little 
research going on in universities or anywhere 
else in the social sciences and their interface 
with the products of the environment. I agree 
with you that this is the way it should hap- 
pen. Design is so often thought of, not only 
by designers—perhaps more often than not of 
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the old school—but particularly by some 
groups of laymen, as an additive process. As 
a matter of fact, am I not correct in suggest- 
ing that our Canadian design legislation, in so 
far as it protects design, basically protects a 
design applied, an appliqué to the surface of 
something, rather than the intrinsic form of 
the material? So, we have a kind of paradox. 
That decoration on that tumbler might be 
capable of protection, but the basic worth of 
the tumbler is incapable of protection. Per- 
haps I have used the wrong example here? 


Mr. Smart: Mr. Chairman, I might be able 
to clarify that, because it is one of the fields 
we are concerned with. 

Exactly what our present design legislation 
covers is something which has not been set- 
tled, because the statute itself is what is left 
of the 1905 Trade Marks and Design Act, 
when everything but the design provisions 
was repealed when the new Trade Marks Act 
came in years and years ago. It is antiquated 
and very difficult to understand. Practically 
every decision of the court relating to it has 
conflicted with previous decisions of the court 
in relation to it. 

We had reached a stage a matter of a few 
years ago when any lawyer in’ the field would 
advise you that you cannot validly protect 
any feature of shape under our design statute. 
Then a case came along in which there was a 
novel design of a sofa, where the shape of the 
sofa was the thing which was purportedly 
covered by a design, and our Exchequer 
Court held that was a valid design registra- 
tion and gave relief to the design owner. 

So, once again we are in a situation where 
there is a very great need for an overhauled 
design statute which says what it says in 
clear terms, in terms which can be unders- 
tood by a person who is not necessarily a 
lawyer, because really the person who needs 
to understand it is the designer. 

If we do that, I would think that certainly 
the members of our institute would agree 
with the proposition that a good design stat- 
ute would be a great inducement to the use 
by Canadian industry of original design. 

I think it should be fairly clear that for an 
industrial concern to spend a_ substantial 
amount, rather than the rather meagre 
amount now spent, but say to spend $50,000 a 
year on design would be difficult to justify if 
the design could be copied by the man across 
the street and plagiarized. 


Science Policy 


Senator Grosart: You have given us in your 
brief some pretty clear indication of the 
changes that would make our Patent Act 
more effective. I wonder if we might ask the 
representatives of the Design Council to give 
us something along the same lines. 


Mr. Parkin: We would be pleased to, and in 
so doing I would like to associate our Council 
with the views previously expressed. 


Senator Grosart: I have read the act, but it 
is a long time ago, and this is the first time I 
have heard it described in this connotation of 
superficiality which I did not realize. We 
come back to the lumping together of trade- 
mark, patents and industrial designs, an obvi- 
ously stupid piece of classification. 


Mr. Parkin: I think it is fair to say it is an 
almost nineteenth century concept, the act 
being written at the threshold of this century, 
when design was basically “after the fact’. 
The ceiling of this chamber is perhaps a use- 
ful instance of this kind of additive design 
practice. 


Senator Grosart: On page 18 of your brief 
you project your federal Government funding 
from its present level of less than $1 million 
to about $73 million in 1973-74. Is this a 
pious hope or an informed guess? 


Mr. Parkin: It is a rather pious hope, sir, 
under present circumstances. 


The Chairman: Before you go on, I think 
Mr. Smart would like to add another com- 
ment on this act. 


Mr. Smart: There is one further observa- 
tion I think I should make about the present 
act. In it it says, in one section, who may 
apply for registration of an industrial design, 
and it says it in another difficult to interpret 
way, but it has recently been held by our 
Exchequer Court that an assignee cannot 
apply. If that decision is correct, then virtual- 
ly all industrial design registrations in Cana- 
da are invalid, because they are almost 
invariably filed by the assignee, that is, by 
the person who has purchased the design 
from the actual designer, and that is perhaps 
one reason for urgency in the matter of hav- 
ing a new statute. 


Senator Grosarit: I know you are also an 
expert on copyright, Mr. Smart, and I think 
you and I would agree that a lag in the 
revision of all of these acts in this particular 
field is, to use Charles II’s’' words 
“unconscionable.” 
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The Chairman: I want to ask a short ques- 
tion here. When do you think the Economic 
Council will report? 


Senaior Grosari: I can give you a very 
quick answer, Mr. Chairman. They will not 
tell. 


The Chairman: I think the report will be 
out in the fall. 


Mr. Smart: I had the privilege, Mr. Chair- 
man, of spending a day with two gentlemen 
on the Council, and they indicated to me that 
they were somewhat perplexed about which 
aspect they should bring out a preliminary 
report on first. They seemed to be somewhat 
dismayed by the amount of material with 
which they had been presented, and as of the 
time I spoke to them they seemed to be hay- 
ing difficulty in respect to what their priority 
should be as to which side they should start 
with. They just would not predict. All they 
would say to me, as someone interested very 
much in when the report would be out, was: 
“As soon as we can we will bring out a pre- 
liminary report”. 


Senator Grosart: You refer in your brief to 
the report of the Ilsley Commission. This, I 
think, was in 1956. 


Mr. Smart: The report, I believe, came 
down in late 1958 or early 1959. 


Senator Grosart: They made a good many 
recommendations in your field... 


The Chairman: Before you go on, senator, I 
should mention that Mr. Parkin wants to be 
excused because he has another engagement. 


Senator Grosari: Then might I ask him a 
quick question? 

On page 22 you give the percentage of 
funds available to the agency for the support 
of extramural scientific activities actually 
expended, and the percentage expended 
seems rather low. What is the reason? 


Mr. Weiss: I wish we had included the 
figures for 1967-68 because they are practical- 
ly 98 per cent. The reason for this is that we 
have been taking a much more critical look at 
the applications. There was a concern that 
some of the research was not directly 
associated with the needs of Canadian indus- 
tries, so we were much more critical in the 
allocation of funds. This is the task of the 
Council. However, in 1967-68 the expendi- 
tures were 90 or 95 per cent of the funds 
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available. This year we have applications for 
funds that are 125 per cent of the funds that 
we have available for R & D. 


Senator Grosart: How did you spend the 
other half of the money over the years? 


Mr. Weiss: It goes back into the Consolidat- 
ed Revenue Fund. 


Senaior Grosart: It was returned to the 
Consolidated Revenue Fund? 


Mr. Weiss: Yes. It is a specific budget for 
funding. 


Senator Grosart: The vote in the Estimates 
specifically covers these extramural grants. 


Mr. Weiss: Yes. 


Senator Grosart: Was there not a howl 
from the design researchers, or did they not 
know that you had sent the money back? 


Mr. Parkin: We have some rather interest- 
ing applications, and occasionally we have 
letters of complaint. 


Senator Kinnear: I have a rather long ques- 
tion that I would like to put to Mr. Parkin, 
but I will not ask it now. 


The Chairman: Perhaps Mr. Weiss can 


answer it. 


Senator Kinnear: It is on architecture. I do 
not apologize for my intention to ask it when 
I read your curriculum vitae. 


Mr. Parkin: What is your question? I am 
rather curious now. 


Senator Kinnear: It is on technology and 
architecture. On page 2, paragraph 2, it is 
stated that since the war much greater 
emphasis in professional education has been 
placed upon the humanities and the behaviou- 
ral and social sciences, and it is significant 
that students of architecture favour elective 
subjects in these fields, and will donate them- 
selves enthusiastically to studies relating to 
human factors in design. 

It is worrisome that the brief is not able to 
explicitly state an enhanced interest in 
science and technology. To expand on this 
point I will quote a leading architectural crit- 
ic Reyner Banham who thoroughly considered 
the response of architecture to the first indus- 
trial revolution, in his book: “Theory and 
Design in the First Machine Age”. Banham 
claims that the attempt to fuse the world of 
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the machine to architecture, for example, by 
the German Bauhaus group, failed due to a 
lack of technical training, a failure to “grip 
fundamental problems of building technolo- 
gy”, and a failure to understand the nature of 
technology itself—that is, its dynamic change- 
making nature. We are, as Banham points 
out, in the second industrial revolution, and 
must be concerned about the successful rela- 
tion between architecture and the new 
technology. 
Banham closes his book as follows: 

It may well be that what we have 
hitherto understood as architecture, and 
what we are beginning to understand of 
technology are incompatible disciplines. 
The architect who proposes to run with 
technology knows now that he will be in 
fast company, and that, in order to keep 
up, he may have to...discard...the 
professional garments by which he is 
recognized as an_ architect. If...he 
decides not to do this, he may find that a 
technological culture has decided to go on 
without him. It is a choice that the mas- 
ters of the Twenties failed to observe 
until they had made it by accident, but it 
is the kind of accident that architecture 
may not survive a second 'time—we may 
believe that the architects of the First 
Machine Age were wrong, but we, in the 
Second Machine Age, have no reason yet 
to be superior about them. 


Will you comment on this? Are we in danger, 
again, of training architects with aesthetic 
and social sensibilities but with only a super- 
ficial knowledge of building technology and 
the nature of the new technological age? 


Mr. Parkin: I associate myself, Mr. Chair- 
man, with those architects who have chosen 
to run with technology, although my training, 
like that of all architects of my age, was 
essentially in the empirical or intuitive meth- 
od. I suspect architects have this in common 
with some industrial designers. The kind of 
blind application of intuition which seemed to 
strike earlier generations of architects is 
today highly suspect. Architects and industri- 
al designers must in their design utilize such 
concepts as systems design, computer analy- 
sis, cost-effectiveness and optimization. Costs 
are soaring into astronomical figures. At the 
same time we now understand that the 
amounts of social capital available within the 
total economy are very limited. 
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, Should there be student placement posi- 
tions or hospital accommodation uncreated 
because of lack of shelter for schools or hos- 
pitals merely because of the wanton caprice 
of the architect or industrial designer playing 
God with aesthetics as his toy, society will 
render quick judgment and choose the obvious 
alternatives. The architect today, unlike his 
nineteenth century dilettante predecessor, is 
the servant of society. No designer can in this 
age continue building monuments when so 
much must be done. We must, in effect, re- 
shape our aesthetic concepts and notions to fit 
social availability. 

_ Architecture tends to be the mirror of the 
age which produces it. If architects produce 
only for the rich and the dilettante—after all 
only two per cent of the housing of this na- 
tion is designed by architects—then there is 
something fundamentally wrong. We have got 
to make ourselves more available. 

I look upon all these new concepts 
and the computer too, as being but hand- 
maidens, rather than something of which to 
be fearful or frightened. I hope that this 
answers your question. 


Senator Kinnear: Yes. The surprising factor 
is the two per cent. 


Mr. Parkin: It is about two per cent. 


Senator Grosart: I think what you are say- 
ing is that shoebox architecture may not be 
nice but it may be necessary. 


Mr. Parkin: I think we will simply have to 
adjust our ideas of what is beauty. Honoura- 
ble senators may be aware that once moun- 
tains were regarded as ugly. At least, Ruskin 
went through Europe telling us so, and as a 
result Switzerland was empty. 

I think a few architectural shoeboxes are a 
minor manifestation of the total problem. It 
seems to me that architecture has moved 
from the scale of the isolated building to the 
scale of the whole complex, and we must not 
judge things architecturally merely because 
of the isolated building. The richness will 
come from the larger intermix between build- 
ings rather from the richness of such details 
as this ceiling. We simply cannot afford a 
room like this one any more. 


Senator Haig: It is going to be changed 
anyway in a little while. 


Senator Grosart: I agree entirely with Mr. 
Parkin. Last summer I was conducted around 
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Oxford by a professor of architecture. When 
we visited a very modern building I 
remarked on what appeared to be its incon- 
gruity in the Oxford setting. He replied: 
“Don’t worry about it. A hundred years from 
now people will be saying, ‘Too bad our 
architecture today is not as beautiful as 
coat 


Mr. Parkin: Yes, that is very just. 
The Chairman: Thank you, Mr. Parkin. 


Mr. Parkin: Thank you for the very good 
questions. I am sorry to have taken up so 
much time. 


Senator Grosart: I should now like to ask 
Mr. Smart some questions on patents. One of 
the noticeable things, and one of the reasons 
why I think there is a good deal of criticism 
of the patent principle, is that so few patents 
are registered in the name of the individual 
creator. Why is that? I know you make very 
clear in your brief what our act says about 
that and the difference with the American 
act, but why is it that so few patents are 
registered in the name of the individual re- 
sponsible for the invention? 


Mr. Smart: If I understand your question 
correctly, senator, you mean why are so few 
inventors patent owners. I want to under- 
stand the question correctly. 


Senator Grosart: Yes,-it is the same thing. 
Why are so few registered in the name of the 
patent owner, the patent creator. 


Mr. Smart: The reason for that, in my 
view, as I believe we stated in the brief, is 
that the importance of patents to the econom- 
ic system is something upon which a decision 
to apply money and effort to a particular 
purpose can be based. In other words, if it is 
proposed to a company board that money 
should be spent on building a new plant to 
manufacture a new product, one of the ingre- 
dients in a decision whether or not it would 
be justified to proceed is the fact that the 
new product, or the new process, whatever is 
the object of the decision, is properly protect- 
ed by patent. In the brief we use the analogy 
of a patent being nothing more than a piece 
of paper when it is in the hands of a person 
who does not have the skill and resources to 
reduce it to practice. 


Senator Grosart: That is my point. It is 
much more than a piece of paper; it is a 
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property; it may be an intangible property or 
an intellectual property, but it is property. I 
think one of the reasons governments are 
tending today to take a non-proprietary view 
of the patent principle is just this. I know I 
need not tell you that it is the very opposite 
in, for example, copyright, where the whole 
emphasis is on the original creator, who can 
assign it, who can do anything he likes with 
it but still retain the droit d’auteur. This is 
one of the great strengths of copyright, that 
the original author or owner is always in the 
picture. In patents this is not so. Is this bad 
strategy on the part of industrial concerns 
and others, that they have not recognized the 
original creator? 


The Chairman: Very often the original 
creator wants to eliminate himself by selling 
his rights. 


Senator Grosart: This is the point. He can 
sell them, he can assign them, but history is 
full of instances in copyright and patents of 
the man who actually created something that 
became a very, very valuable product, dying 
in poverty. 


Mr. Smart: As you may know, according to 
our Patent Act the inventor must be named; 
his name is on the invention whether or not 
he has assigned it to a corporation, so he is 
recognized as long as the patent is available 
in the search records of the Patent Office; 
that inventor is not forgotten, shall we say. 
However, when it comes to exploiting the 
rights conferred by a patent, I suggest it is 
not very different from exploiting the rights 
which attach to a copyright, in that regard- 
less of whether there is a residual right, 
depending on the nature of the transaction by 
which the title has been changed from the 
inventor to the corporation, both the author 
and the inventor are getting a return, unless 
of course the return to the inventor is a 
return he gets because he is employed to 
invent by an employer. 


Senator Grosart: I am not speaking of an 
employer-employee contract, which is a dif- 
ferent thing. 


Mr. Smart: An interesting thing that has 
been called to my attention by my friend Mr. 
Kirby is that in certain countries there is a 
compulsory remuneration to inventors. West 
Germany, for instance, has introduced a sys- 
tem whereby all inventors must be remuner- 
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ated according to a scale. Perhaps Mr. Kirby 
is more familiar with how this has worked 
out. 


Senator Grosart: There is a continuing 
residual right in West German legislation. 


Mr. Peter Kirby, Immediate Past-President, 
Patent and Trademark Institute of Canada: 
There is a residual right to a remuneration, 
but no right to control the patent or the 
manufacture under it. This legislation exists 
in Sweden, Austria, Germany and to a lesser 
extent in Denmark and Norway. It cannot be 
abrogated by contract. It is compulsory remu- 
neration on a very complex scale, and a pay- 
ment is made to the inventor on the basis of 
this scale. There is a whole department of the 
German Patent Office set up to administer 
appeals in this area. 


The Chairman: There must be quite a num- 
ber of them. 


Senator Grosart: Which brings me to the 
second question. What is the present degree 
of reciprocity internationally in patents and 
what is the effect of certain levels of non- 
reciprocity on Canadian invention? I believe 
you have just returned from the internation- 
al—was that BIRPI? 


Mr. Kirby: AIPPI is a private organization 
of professionals in this field. BIRPI is the 
headquarters that administers the Interna- 
tional Convention and this is an international 
governmental organization. 


Senator Grosart: Is there an International 
Convention on Patents? 


Mr. Kirby: Yes, the cornerstone on interna- 
tionality conventions on patents is what is 
often referred to as national treatment. In 
other words, the Canadian will be treated in 
Germany the same way as the German will 
be treated in Germany. The German will be 
treated in Canada the same way as the 
Canadian. You do not give preference to your 
own nationality or anybody else’s. That is one 
essential feature. 

The other is the priority period of one year. 
This means that after you have filed an 
application in one of the convention countries 
you have a year in which to file it in others, 
with the full benefit of the original eight, 
which is very important in patent matters. 
This gives a period in which to investigate 
the exploitation possibility of the invention 
and generally to take the necessary prelimi- 
nary steps to translate and the many other 
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steps needed in preparation. Those are per- 
haps two of the most important aspects of 
the internationality convention. There are 
many articles dealing with other matters 
which aim towards harmonizing of laws, al- 
though we still suffer from a great lack of 
harmonization of the laws of the major 
industrial countries. 


Senator Grosart: To what extent are the 
provisions—I can only call it the antiquated 
patent system—restricting the development 
of Canadian inventions abroad? The United 
States is perhaps a good example. Our laws 
are very different from theirs in patents. Is 
this holding back the support of the product 
of Canadian invention? Are they actually in- 
voking the reciprocity revisions of the inter- 
national convention? 


The Chairman: There is one aspect in which 
the United States— 


Mr. Smart: It could be said to be in 
breach of the internationality convention in 
that it has a provision in its domestic patent 
law which recognizes, as the person entitled 
to the patent, the one who first invents it in 
the boundaries of the United States. 


Senator Grosart: The one who first invents 
it or first registers it? 


Mr. Smart: The one who first invents it 
within the United States. That word invention 
can be taken to mean constructively invent- 
ing, for instance by filing a patent applica- 
tion in the United States. A United States 
resident who has made an invention in the 
United States may claim priority for his 
invention as of the day in which he first 
actually, physically made his_ invention. 
Therefore, he can go back in point of time 
earlier than his filing date, whereas the for- 
eign inventor who makes his invention in 
some country other than the United States 
may not claim benefit for anything that he 
did prior to his United States filing date un- 
less, of course, he can claim the filing date 
of his patent application in the country that 
he first filed in, under the convention. In 
that case, the United States inventor who 
makes his invention in the United States has 
an advantage over foreign inventors in rela- 
tion to their access to the United States 
patent system. 


Senator Grosart: To what extent are the 
fairly common requirements in the federal 
funding of R & D restricting patent applica- 
tions, a hold-back on Canadian R & D? 


20652—3 


7753 


Mr. Smart: I am not quite sure that I 
understand your question, senator. 


Senator Grosart: I will put it another Way. 
We have evidence here that in many cases 
where there is funding of R & D in universi- 
ties and industry there is a requirement in 
the funding grant or contract that this may 
not be patented, other than by the Govern- 
ment, or that it must be turned over to 
Canadian Patents Ltd. 


Mr. Smart: I see what you mean. I have 
not seen any of the recent documentation of 
transactions of that nature. 


A short time ago I had been under the 
impression that the hold-back of rights or the 
string, if you like, of the R & D grants, was 
limited to certain specified reservations on 
the part of the Government—by either a 
royalty or an ability to have the invention 
of anything licensed to the Government 
agency that might require the use of the 
technology that was developed. 


Senator Grosart: We have been told, for 
example, in the evidence here that industry 
at times shows no interest in Government 
grants, because of the requirement that they 
must throw them into the public domain. 


The Chairman: Under certain programs. 


Mr. Smart: That being the condition offered 
for the R & D grant I should think there 
would be many industries less interested than 
if such a string were not attached. 


Senator Grosart: That is why I asked a 
question about Dr. Coburn’s invention. 


Mr. Smart: It would be very interesting 
to know, Mr. Chairman, whether that was 
patentable and, if not, whether Dr. Coburn 
is going to lose the fruits of his invention. 
I suspect the latter is so, because from the 
evidence we have received many firms are 
jumping in on it. 


The Chairman: Senator, I am sure we will 
have questions to ask, but— 


Senator Grosart: May I ask one short one, 
because I think it is an important question. 
What is the general nature of the conflicts 
between Bill C-102 and the Patent Act? 


Mr. Smart: What Bill C-102 does, in effect, 
is to remove, in relation to a whole class 
of subject matter, whole sectors of industry. 


Senator Grosart: This is the drug bill? 
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Mr. Smart: Yes. The normal incentives of 
a patent system. If one assumes that these 
incentives exist and that it is a good thing 
that such incentives should exist then the 
removal of them from one sector of industry 
brings in the kind of difficulties of applica- 
tion of the statute law that we discussed, for 
instance, in Appendix 4 of the brief, where 
we were discussing section 41 of the Patent 
Act. 


The philosophy behind Bill C-102 cuts 
across the basic philosophy of the Patent Act 
and it brings different parts of the act into 
conflict with each other. 


As actual specific examples will arrive, 
people will not know precisely what their 
rights are in many areas. 


Senator Grosart: As I recall, Bill C-102 
does not say “notwithstanding anything in 
the Patent Act”. 


Mr. Smart: Actually, sir, it is an amend- 
ment to the Patent Act. 


The Chairman: It is part of it. 


Mr. Smart: So it will be part of it when it 
passes. It will be part of the Patent Act. 


Senator Grosart: That is right. 


Mr. Smart: I was going to answer the first 
part of the question which you asked me, 
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before Mr. Parkin left, that is, that there has 
been no amendment to the Patent Act since 
1954, which was before the isley Commis- 
sion. 


The first amendment of the act will be 
Bill C-102 and the second will be Bill C-194, 
which is merely to be a device for the setting 
of the fees in the hands of the order in coun- 
cil rather than being fixed by statute. 


Senator Grosart: Would you mind detailing 
for me—I do not want you to go into details 
now—the recommendation in the Ilsley Re- 
port in respect to patents that have been 
adopted. None have, I understand. 


The Chairman: None of them? 


Senator Grosart: None, and I think this is 
important, because it was a royal commission 
appointed to look at the very subjects we 
are discussing, and nothing has happened. 


The Chairman: Not only in that field but 
in the field of corporations and trade marks. 


Senator Grosart: All royal commissions? 
The Chairman: That is not true. 


Thank you very much, gentlemen. We are 


very grateful for your presentation here this 
morning. 


The committee adjourned. 
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EOS JE BW 1© a 


eoeoeeeeanne 


iy In Canada there exists a recognized neutral medium acting 
Ae a co-ordinator of the opinions of producer and consumer interests, 
for the establishment of national standards for materials, manufactured 
products, test procedures and codes of practice and of related testing 
and certification services. Such a medium is the Canadian Standards 
Association which provides a standardization and certification service 
to the Canadian producer and consumer, and its facilities are available 
to industry, government and the citizens of Canada, 

Qa It is essential for standardization to be developed on a volun- 
tary basis and to be acceptable alike to both producer and consumer 
interests, Standardization must be practiced on the basis of minimum 
requirements, consistent with sound industrial practice, and at a level 
that will permit a broad scope for individualism in the matter of design 
and for the production of a superior quality if desired or demanded, 
aa Standards should promote the expansion of both domestic and 
international trade and generate public awareness of the advantages of 
using products complying with such standards, 

4, The Canadian Standards Association which in this year 1969 
celebrates its first half century of achievement is the only body of its 
kind in Canada, 

Di CSA, industry and government, have before them vast 
opportunities entailing a great volume of work in seeing that the many 
benefits of standards, standardization, simplication and certification are 
extended over the widest possible range of Canadian industry. In CSA 


we have an organization well fitted to serve the national interests, 
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TUL SM OM Fe 


WV First of all - what is CSA? It was incorporated by Letters 


Patent in 1919 and in 1944 its name was changed to its present form. 


For almost 50 years therefore CSA has been performing the role of 
a_ National Standards Body in Canada, in both national and international 
fields. 

2. Although financially assisted by government, it is a non-profit 
autonomous organization concerned with the preparation and use of 
standards ~ in the interests of quality performance and safety - in the 


fields of industrial products, basic materials and for codes of safe 


practice, 
ay Originally CSA was concerned only with the preparation, 
publication and distribution of national standards. Now, although this 


Preparation of standards continues an important and essential respon- 
sibility for CSA, its role has broadened necessitating the establishment 
of an additional five divisions concerned with testing, certification and 


other activities directly related to the use and application of CSA 


standards, 
4, The six Divisions of CSA are: 
iN Standards Division 
2, CSA Testing Laboratories 
B Canadian Welding Bureau 
4, Canadian Lumber Standards Division 


, Structural Glued~Laminated Timber Division 
(or Architectural and Structural Precast Concrete Division 
aie Each of these six Divisions is a separate financial entity 


within the Association, 
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On In the preparation of standards, CSA activities are of a 
voluntary nature, designed to promote the establishment of uniform 

nation-wide standards for products, processes and procedures. Its 

standeindaweiing committees are selected from manufacturers, users, 

inspection authorities, representatives of scientific and technical societies, 
universities and government departments, 

Te The broad basis of the CSA structure is its more than 

2800 individual members of the Association who work on_ technical 
committees and the 1900 sustaining members who contribute technically 
and financially. The latter memberships are held by corporations, 
engineering and manufacturing companies, public utilities, municipali- 
ties and provincial government departments. 

8. The more than 1000 CSA Standards in current use, 

cover a wide range of fields such as Building Materials, Concrete, 

Electrical Wiring and Equipment, Ferrous and Non-Ferrous Metals, 
Oil and Gas-Heating Equipment, Protective Packing, Plumbing, 


Photographic Equipment, Timber, Welding and various Safety Codes. 
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ACTIVITIES AND ORGANIZATION 


CSA_ ORGANIZATION 


del The Canadian Standards Association was incorporated 

in 1919, as the Canadian Engineering Standards Association and 
in April 1944 its name was changed to its present form of CSA, 
Extracts from its Letters Patent of 1944 are shown in Appendix A, 
In its concept of a standards-~writing body, it is a national 
association of technical committees with members representing 
producer, consumer, scientific and technical societies, inspection 
interests, government departments, both federal and provincial 
and educational institutions, Though financially assisted by govern- 
ment, it is a non-profit, non-government autonomous organization 
concerned with the preparation and use of standards, in the interests 
of quality, performance and safety, inthe fields of industrial products, 
basic materials and for codes of safe practice. 

12 Originally CSA was concerned only with the preparation, 
publication and distribution of national standards, Now, although this 
Preparation of standards continues an important and essential 
responsibility for CSA, its role has broadened necessitating the 
establishment of an additional five divisions concerned with testing, 
certification and other activities directly related to the use and 
application of CSA standards, 

13 The Canadian Standards Association consists of 
individual members, sustaining members and honorary members, 
The Association includes at the present time six Divisions, namely 


the Standards Division, Testing Laboratories, Canadian Welding 
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Bureau, Canadian Lumber Standards Division, Structural Glued- 


Laminated Timber Division andthe Architectural and Structural 


Precast Concrete Division. 


President 
and 
Board of Directors 


Advisory Committee 


_. Executive Committee 
Standards 


Testing Laboratories 


Canadian Welding 
Bureau 


Canadian Lumber 
Standards 


Structural Glued- 
Laminated Timber 
Architectural and 


Structural Precast 
Concrete 


Future Divisions 


Administrative Board 
General Manager* 
Technical Council 
Sectional Committees 
Specification Committees 
Canadian National Committees on 
ISO and IEC 
Advisory Committees onISO,IEC & CEE 
Steering Committee on ABC Standardization 


Administrative Board 

General Manager 

Advisory Councils on Electrical, 
Fire Safety and Plumbing 


Administrative Board 
General Manager 
Advisory Council 


Administrative Board 
Industry Committee 


Administrative Board 


Administrative Board 


*Also Secretary to Board of Directors 
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ty4 Details of this Organization are as follows: 
1,4.1 Standards Division, with headquarters in Ottawa, 
is responsible for the wide range of administrative matters 
concerned with the preparation and publication of standards. 
These include the study and recommendation on the need 
for new standards, the organization of the necessary tech- 
nical committees, the circulation of draft standards for 
ballot and the publication and distribution of approved 
standards. It undertakes the office work and liaison 
duties resulting from CSA being the designated national 
body for international standards activities and acts as the 
Canadian clearinghouse for the circulation of ISO and IEC 
documents, It also carries out general administration and 
co-ordination duties for the Association as a whole. 
1.4.2 CSA Testing Laboratories, located in Toronto, 
with branches in Montreal, Winnipeg and Vancouver, are 
responsible for testing, examining, reporting upon and ; 
certifying electrical appliances, devices and materials, oil 
and gas-fired equipment, plumbing fixtures, safety hats and 
caps, plastic pipe, automotive equipment and building pro- 
ducts, etc., as they relate to CSA Standards, Codes and 
Laboratory Requirements. 
1.4,2 Canadian Welding Bureau, with headquarters in 
Toronto, is a service organization devoted to sound and 
safe practice in welding operations through conformance 
with CSA codes and standards, The Bureau tests and 
certifies fabricators and contractors who employ qualified 


welders, and provides a list of such firms for the guidance 
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of industry or government departments, who may require 
welding services, In addition to these certification activities, 
the Bureau conducts nation-wide educational and training 
programs in the interests of improving welding techniques, 


1.4.4 Canadian Lumber Standards Division, with office 


in Vancouver provides, through CSA, a medium for 
studying and approving the grade-~marking qualifications of 
lumber manufacturing associations and independent grading 
agencies operating in Canada, and deals with other problems 
referred to it in connection with the grade-marking of 
lumber in Ganada, to meet the requirements of the National 
Building Code and such agencies as Central Mortgage and 
Housing Corporation, and the United States Federal Housing 
Administration, 

1.4.5 Structural Glued-Laminated Timber Division, with 
office in Ottawa, is responsible for the qualification of manu- 
facturers of structural glued-laminated timber. It is res- 
ponsible for the proper application of CSA Qualification Code 
0177, which contains the requirements in plant, equipment, 
processes and training of technical personnel for the manu- 
facture of glued-laminated structural beams and arches, to 
the high Btendand essential for public safety. Compliance 
with this Qualification Code is a requirement of the National 
Building Code and the cities and municipalities using it. 


1.4.6 Architectural and Structural Precast Concrete Division, 


provides a certification service for plants producing archi- 


tectural and structural precast concrete products, 
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CSA_FINANCES 


25. Each Division is a separate financial entity within 


the Association, 


2,2 The Standards Division is financed mainly by 


Sustaining Membership subscriptions from private enterprise 

and provincial and municipal governments. For the fiscal 
year ended March 31, 1968, this income amounted to $134,000, 
Other sources of income were $30,000 from a Government 
Grant and $62,000 from the net sale of CSA publications, 
During the present fiscal year the Government Grant will be 
$48,500 to be used solely for payment of Canada's membership 
fees in international organizations ISO and IEC, The total 
income for 1967-1968 was $248,500 expended for the preparation 
of national standards and ISO/IEC national administration, The 
expenses incurred by Committee members in attending meetings 
or otherwise assisting the work of committees are not defrayed 
by the Association. 

Diauk The Testing Laboratories arefinanced by testing and 
inspection fees, having a total budget of two-and-three quarters 
million dollars, to expend on testing and certification services 
and relevant standards activities, 

2.4 Canadian Welding Bureau obtains its finances through 
Sustaining Membership subscriptions from concerned industrial 
firms, certification and testing fees and fees obtained from edu- 
cational services, Its budget of $200,000 is expended on certi- 
fication, testing and educational services of the Bureau in the 


field of welding. 


a9 Canadian Lumber Standards Division operates on a 


very small budget, drawing heavily on the services of dedicated 
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volunteers in connection with the certification services on 
grade-marking of Canadian lumber. 

2.6 Structural G! -~Laminated Timber Division also 
operates on a small budget, expended in qualification and 
certification services in this field, 

Dent Architectural and Structural Precast Concrete 
Division also operates on e small budget, expended in quali- 


fication and certification services in this field, 


CSA PROCEDURE IN STANDARDIZATION 

Shall National standardization is carried out through 
the CSA Standards Division, by means of a system of 
committees operating under the jurisdiction of the Board 
of Directors, In all committees, every opportunity is given 
to all appropriate interests to participate in the work of 
establishing standards for specific subjects. In this respect, 
the CSA has close contact, by direct representation, with 
such interests as Canadian manufacturers, federal, provincial, 
and municipal governments, public utilities, educational insti- 
tutions, professional bodies, labour organizations, purchasing 
departments, etc. 

Se The Committees responsible for the development of 
CSA Standards are the Technical Council, the Sectional 
Committees and the Specification Committees. 


35.3 The Technical Council, which is the senior com- 


mittee within the Association, consists of not less than fifty 
and not more than one hundred members, nominated by and 


representing specific groups of interest, including professional 
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organizations, industrial associations, government depart- 
ments and agencies, public utilities, trade associations, 
educational institutions, and special members appointed by 

the Board of Directors, 

3.4 Under the Technical Council various Sectional 
Committees are appointed, representing the various branches 

of consumer and producer interests and inspection authorities 
concerned with the standardization practices coming under 

their jurisdiction, The major sections include Civil Engineer- 
ing, Mechanical Engineering, Electrical Eligineering: INumin-~ 
ation, Ferrous Metals, Non-Ferrous Metals, Automotive 
Work, Timber, Structures, Welding, Safety Codes, etc. 

Oia Under the authority of Sectional Committees, 
Specification Committees on specific subjects are appointed. 
Members of these committees are selected from the interests 
directly concerned and comprise representatives of manu- 
facturers, users, inspection authorities, etc, with a 
sufficient number of technical advisers to ensure thorough 
review of the work undertaken, 

a0 Specification Committees may assign work in 
whole, or in part, to subcommittees established for the purpose, 
Sil Any member of the Association, or any non-member, 
may request the CSA to establish a standard on any specific 
subject, or to revise an existing standard, by formally 
submitting such a request, in writing, to the Standards Division 
of CSA, 

Ste The procedure that follows such a request follows 


well defined lines, Need and practicability are investigated and, 
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if the proposed standard receives a reasonably broad appli- 
cation support, the CSA Board of Directors authorizes the 
establishment of the proposal as a CSA project. A committee 
is then organized, comprising representatives of all sections 

of producers concerned with the item to be standardized, as 
well as representatives of consumer and general interests. 
The committee meets at intervals, until agreement is reached 
on the proposed draft standard, The draft standard is then 
submitted, in turn, for letter ballot approval to the Specification 
Committee, the Sectional Committee having jurisdiction, and 
the Technical Council, The Technical Council is the final 
authority, within the Association, for the approval of technical 
provisions of completed proposed specifications, prior to 
publication and of subsequent revisions thereof, 

sya) CSA procedure is based on the principle that any 
group having interest in setting up a standard has the right to 
give its technical knowledge, ideas and experience towards the 
development of that standard. The CSA acts as a co-ordinating 
medium, by bringing all interests into cooperating groups. In 
the preparation of its standards, fulluse is made of available 
reports of authorized laboratories, the opinions of reputable 
technical experts, and the practical experience of widespread 
groups of producers and consumers, Close contact is main- 
tained with the work of similar organizations in Commonwealth, 
American and foreign countries. The CSA Standards Division 
takes no part in determining the technical details of any standard,. 
but it does lend assistance, where necessary, in matters. of 
committee correspondence, and is responsible for final editing 


and publication, 
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4, CSA CERTIFICATION SERVICES 


4,1 Associated with its national standardization work 
are the CSA Certification Services. CSA has established 
the following six voluntary certification services: 
4,1.1 General Certification ~ employing the use of 
CSA registered marks "CSA STANDARD" and 
"CSA STD" to signify that the manufacturer, agent 
or distributor asserts that the product conforms to the 
applicable CSA Standard, 
4.1.2 Certification Under Test by CSA - employing 
the use of the CSA registered monogram SA to 
indicate that the Canadian Standards Association, after 
test by CSA, certifies that the product conforms to 
the applicable CSA Standard, 
4.1.3 Certification by Canadian Welding Bureau - 
employing the use of the CSA Mark "CWB" to indicate 
the testing and certification by the Canadian Welding 
Bureau of fabricators, contractors and electrodes to 
CSA Welding Codes and Standards, 
4.1.4 Certification by Canadian Lumber Standards 
Division - approval of Canadian grade~marking asso- 
ciations and agencies, 
4.1.5 Certification by Structural Glued-Laminated 
Timber Division - certification of fabricators and con- 
tractors to CSA Qualification Code on Glued-Laminated 


Timber Construction, 


aOn2eeo 


A 
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4.1.6 Certification by Architectural and Structural 
Precast Concrete Division ~ certification of producers 


to a CSA Qualification Code now under preparation, 


INTERNATIONAL STANDARDS 

Sieh The application of national and international standards 
so necessary to the development of trade in goods manufactured 
by one country and imported by another, is an area of major 
activity by the Canadian Standards Association, CSA is the 
member for Canada in the International Organization for Stan- 
dardization (ISO) and the International =lectrotechnical Commission 
(IEC), 

S72 CSA Testing Laboratories, acting on behalf of Canada, 
serves as the Canadian observer on the International Commission 
on Rules for Approval of Electrical Equipment (CEE) to keepin 
touch with European requirements for electrical home appliances. 
Spt The CSA, through its appropriate technical committees, 
has participated in the development of international standards, (such 
as @mmonwealth Standards Conferences and ABC Standardization 
Conferences (American, British, Canadian). 

Oa4 To carry out these functions, CSA has _ established 
Canadian National Committees on ISO and IEC anda Steering 
Committee on ABC Standardization, 

ers) In addition to participating in the Commonwealth Con- 
ference on Standardization, CSA has an exchange arrangement 
for national standards with sister standardization organizations of 
fifty-eight nations. CSA has in its library all these exchange > 


standards and serves as the agent for distribution in Ganada, 
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ACHIEVEMENTS 


6.1 CSA has had a proud record of achievement 
recognized and appreciated generally by both government 


and industry. Brief details are shown in Appendix B. 


PUTLURE_ OF. GS 
ae CSA is planning for increased activity in the 
next fifty years of its existence. However it realizes that 
the proposed Standards Council for Canada is a factor 
which will have to be taken into account, It is realized 
that the new national standards organization will necessi- 
tate CSA relinquishing or sharing certain of the responsi- 
bilities, for which under its Letters Patent, CSA is now 
solely responsible, However it is anticipated that the new 
organization will result in greater activity and interest in 
the whole field of standards - domestic and international, 
This in turn should benefit CSA in its continuing role in 
the preparation of national standards and participating inthe 
work of the technical committees active in the international 
standards field, 
Vip CSA feels strongly that the future of CSA and 
the success of the proposed standards organization for 
Canada is dependenton its two related parts - the Council 
and the standards-writing agencies - being fully appreciated, 
In this connection CSA places great importance on the 
following portion of the Proposal under which the Standards 


Council for Canada is being established: 


AnaAnrra 
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",.,.the proposed structure for standards organization 

in Canada is designed to leave the responsibility for 

the development of new and revised standards with 

existing and future standards-writing bodies, but making 

their work more effective through the benefits of improved 

co-ordination through their participation in the Council", 
se CSA believes that it has an important contribution 
to make in the new organization - by membership on the 
Council and as a standards-writing agency. However CSA 
does have some concern regarding the possibility of unneces- 
sary expansion in staff by the Standards Council, which would 
result in unnecessary encroachment on standardization and 
certification activities now being satisfactorily carried out by 
the CSA organization. Such encroachment would be wasteful 


in money and in qualified technical personnel, 
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APPENDIX A 


EXTRACT OF TERMS OF AMENDED LETTERS PATENT - 1944 


OF CANADIAN STANDARDS ASSOCIATION 


(a) To provide, originate and furnish Canadian standards 
of any nature whatsoever which are in the interests of 
producers and users; to co-ordinate the efforts of 
producers and users toward the improvement and 
standardization of materials, processes and related 
matters; to provide systematic means by which organi- 
zations interested in standardization work may cooperate 
in establishing and promoting Canadian standards to the 
end that duplication of work and the promulgation of 
conflicting standards may be avoided; 

(b) To serve as a clearinghouse for information on 
standardization workin Canada, and foreign countries; 
to further the standardization movement as a means of 
advancing national economy, and to promote a knowledge 
of, and the use of, approved Canadian standards both in 
Canada and foreign countries; to act as an authoritative 
Canadian channel in international cooperation in  stan- 
dardization work; 

(c) To register in the name of the Association, and to hold, 
own, use and operate any and all trademarks, proof, 
letter or device and to enforce and protect the use of 
such marks, proofs, letters or devices and to oppose 
any proceedings or applications which may seem calcu- 
lated directly or indirectly to prejudice the interests of 


the Association; 


(d) 


(e) 


(f) 
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To enter into any arrangement with any government or 
authority, supreme, municipal, local, or otherwise, 
which may seem conducive to the Association!s object 
or any of them; 

To procure the Association to be registered or 
recognized in any foreign country or place; 

To appoint in foreign countries, in Great Britain, and 
in all of the British Dominions, representatives to 


further the objects of the Association, 
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ASC HIT Bev GE UMSE Ne Tees 


Standardization 


isha tent Through its Technical Counci!, 28 Sectional Committees, 
200 Specification or standards-writing Committees and a great many 
supporting preparatory subcommittees, the CSA has established to 
date approximately 1000 national standards and codes, with many 
others in various stages of development. CSA Standards may be 
dimensional, safety, performance or quality, method of test or a code 
of practice, the scopes of which are illustrated by the classifications 


shown below. 


Civil Engineering - Building Materials 
- Concrete & Reinforced Concrete 
Mechanical Engineering - Fire Prevention & Protection 


~ Gas Burning Appliances and Equipment. 
- Mechanical Work 
- Oil Burning Equipment 
- Plumbing and Heating : 
- Screw Threads & Screw Products 
Electrical Engineering - Electrical Work 
- Illumination 
- Radio 
- Canadian Electrical Code, Parts | 
and Il - Safety Standards for 
Electrical Wiring, Appliances and 
Equipment 
- Canadian Electrical Code, Part Ill - 
Outside Wiring Rules 
- Canadian Electrical Code, Part IV - 
Radio Interference 
- Canadian Electrical Code, Part V - 
Electrical Regulations for Mines 
Automotive Work 
Railway Work 
Ferrous Metals 
Non-Ferrous Metals 


Timber 

Structures 

Welding - General 

Miscellaneous - Abbreviations, Definitions & Symbols 


~ Photographic Equipment 

- Protective Packing 

- Safety Codes 

~ Gas and Oj] Pipeline Codes 
- Miscellaneous subjects 
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Byiei2 All CSA Standards are "Voluntary" and "Advisory'! 
but many become mandatory through adoption by an authority 
(municipal, provincial, federal, etc,) having jurisdiction, Some 
of the important ones are the Canadian Electrical Code, Require- 
ments Governing the Construction and Inspection of Boilers and 
Pressure Vessels, Refrigeration Code, Elevator Code, Code for 
Identification of Piping Systems, Installation Code for Gas Burning 
Equipment and another one for Oil Burning Equipment, Head and 
Eye Protection Codes and various Timber and Welding Qualification 
Codes - all of which have the force of law by adoption in most of 
the Provinces of Canada, 

Bolo The Canadian Electrical Code has been adopted by all 
the Provinces, thus CSA has made great contributions in safety of 
the public in creating universal practices in Canada, Recent 
_ developments in automobile safety are under active study by CSA 
Committees, e.g, Automobile Tire Safety Code and Standard on 
Seat Belts, Broad use of CSA standards has brought the 
Association into a position where it is generally regarded as a 
national standards body. 

Elt,.4 In International standardization, CSA has played a 
large and active partin the work of both the International Organi- 
zation for Standardization (ISO) and the International Electro- 
technical Commission (IEC), In addition to being the member body 
for Canada in these two organizations, CSA holds Participating 
Status on 70 ISO Committees and Participating Status on 60 IEC 
Technical Committees and has Observer Status on the Inter- 


national Commission on Rules for the Approval of Electrical 
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Equipment (CEE). In addition to this, CSA has maintained for 
many years close liaison with such sister organizations as the 
British Standards Institution, the United States of America 


Standards Institute, and the American Society for Testing Materials. 


Certification 

By 2a CSA, through its various certification mediums, 
such as the Testing Laboratories, the Canadian Welding Bureau, 
Canadian Lumber Standards, the Structural Glued~Laminated 
Timber and the Architectural and Structural Precast Concrete 
has provided worthwhile certification services in the interests of 
ensuring safety, quality control and performance of products, so 


important to the Canadian economy, 


The CSA _ Testing Laboratories 

Eugen. 2 The CSA Testing Laboratories have established 
agencies overseas, These employ the facilities of the 
British Standards Institution (BSI) and KEMA Laboratories in 
Arnhem, Holland, to test goods exported from the United 
Kingdom and Western Europe to Canada. Also the Japan 
Machinery and Metal Inspection Institute (JMI) has been 
retained to perform similar factory inspection in Japan. 
Lately CSA established a reciprocal agreement with BSI 
under which CSA can test and certify Canadian products 
to BSI standards, Qntacts have been established in other 
countries for similar purposes. In addition, Branch Offices 
have been established in Montreal, Winnipeg and Vancouver. 
Byam a2 The CSA Testing Laboratories certification pro- 
gram which is ever-expanding presently embraces the 


investigation of equipment and materials on the basis of 


Bi 2.3 
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CSA Standards and Laboratory Requirements, These 
services concern not only safety to serve the needs of 
provincial and municipal authorities but also consumer needs, 
also such groups as public and private utilities, industrial 
organizations, purchasing and retail agencies and federal 
government agencies, 

Bd 21028 The products covered by this certification include 
electrical equipment, gas and oil-burning equipment, plumbing 
products, safety equipment, building products, textile products, 


etc, 


The Canadian Welding Bureau 


Ba2.s a The Canadian Welding Bureau's main purpose is 
to test and certify fabricators and contractors engaged in the 


welding of bridges, buildings and machinery to the CSA 


Welding Qualification Code W47. 


Bie. 2 In 1947, fifty-five firms were able to qualify and 
today nearly 700 are certified, Although fifty-five firms were 
approved in 1947, many others were unable to do so due to 
lack of trained personnel, It was at this point in early 1948 
that the Administrative Board of the Bureau accepted the view 
that the Bureau had some obligation to assist firms to meet 
code conditions and undertook, on behalf of fabricators, a 
major educational program which has ever since continued and 
become a principal Bureau activity over the years, Although 
involving assistance to all educational institutions, correspondence 
courses constituted the principal media and have proven remark- 


ably successful under the system evolved by the Bureau. These 
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courses have been developed by Bureau engineers ably and 
willingly assisted by many others and have been eagerly 
taken by individuals and sponsored by many employers. To 
date nearly 8,000 have participated creating a body of 
trained men unequalled certainly in any other industrial country 
of a comparable size. 

Bii2e323 This certification service has been broadened 
to include both the welding of steel and aluminum structures 
as well as the qualification of firms undertaking the welding 
of reinforced concrete parts and structures and resistance 
welding. Welding inspection organizations are also now 


being certified. 


B.2.4 Ganadian Lumber Standards 
Beso sty 1 The Canadian Lumber Standards Division is the 
agency to which Central Mortgage and Housing Corporation 
in Canada and the Federal Housing Administration inthe USA 
look for the control of the grade-marking of lumber. It has 
established a grade-checking service to ensure that the asso- 
ciations and agencies authorized to grade-mark Canadian 
lumber are maintaining satisfactory standards, CLS has a 
close working relationship with the F,H.A,. in the United States 
as well as the ALS (American Lumber Standards) and the 


ICBO (international Conference of Building Officials), 


isi Anie Structural Glued~Laminated Timber Division 


BZ pak Fifteen plants representing over 96 per cent of 
the production capacity of the structural glued-laminated timber 


industry in Canada havebeen certified by this Division as being 


B,2.6 
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qualified in conformity with the CSA Qualification Code ©O177, 
Compliance with this Qualification Code is a requirement of 
the National Building @de of Canada and the cities and muni- 


cipalities using this Code. 


Architectural and Structural Precast Concrete Division 
lSyArAASy yo! This is a new Division of CSA which is being 


set up to provide a certification service for the qualification 
of manufacturers of architectural and structural precast concrete 


products, 
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PATENT AND TRADEMARK INSTITUTE OF CANADA 

“(herein referred to as the Institute) _ 
1. The Institute is a professional body incorporated as a part II 
company and comprising a membership embracing patent agents, trade mark 
agents and lawyers having a special interest in patents, trade marks, copy- 
rights and designs. A copy of ite Constitution and By~lawe will be found 
in Appendix I and an up-to-date list of its membership will be found in 
the Proceedings of the 1968 Annual Meeting which is attached as Appendix 
EE. The membership comprises practically all Canadians who are professionally 
occupied with patents, trade marks, copyrights and industrial designs. It 
was founded in 1926 and first incorporated in 1935. 
2s The Institute is committed to the promotion of effective Canadian 
laws in relation to patents of invention and the efficient administration of 
the Canadian patent system. We regard the patent system as a very important 
element in the development of Canadian industry and urge the Canadian Govern- 
ment to adopt policies calculated to strengthen and make more effective the 
Canadian patent system as a medium for the advancement of practical science 
and the strengthening of the Canadian industrial econamy both of which in 
our view are inextricably bound together in this day of rapidly advancing 
technology. 
33 In this brief it is our intention to examine the Canadian patent 
system, to consider its relationships with other patent systems, to consider 
its objects and the extent to which these are presently met, and finally to 
suggest & number of areas of Government policy in which we believe there 
are opportunities for the adoption of specific policies which would enable 


the Canadian patent system more nearly to fulfil its intended objects. 
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The Role of Patents 
k, There is much misconception about the way in which a patent 
system is supposed to operate. There has been a tendency to emphasize 
general statements of object such as "to encourage the advancement of 
the useful arts", "to encourage invention" or "to reward inventors" which 
tends to conceal the practical value of the system and the manner in which 
it functions. Both in practice today and historically, as will be seen 
from the brief historical outline to be found in Appendix III, patents 
are of value primarily in the hands of entrepreneurs. They constitute 
a means by which enterprising entrepreneurs may be encouraged to assemble 
the necessary capital, expertise and management to bring into being new 
industrial undertakings. A patent in the hands of an inventor who lacks 
the necessary financial resources and entrepreneurial skills to establish 
the practical exploitation of the invention is no more than a piece of 
paper. It is a little like a mining claim owned by a prospector who 
has no financial backing or ability to proceed with development. In 
one very important respect, however, the patent differs fundamentally from 
a mining claim. The claim, until it was staked, constituted part of the 
public domain and the staking of it removed a previously existing piece 
of property from the public domain and assigned it to the exclusive use 
and profit of the claim owner. A patent of invention, on the other hand, 
can only validly be granted so long as it removes nothing from the public 
domain and secures to its owner for exploitation only that which was pre- 
viously not in existence. That is because a patent can only be granted 
for something that is new and any purported claiming of something that is 
old, or previously known is by definition invelid (see Appendix III). 
5. Patents are of importance today primarily because they form an 
important ingredient in the corporate decision mking process by means of 
which corporate funds and effort are allocated to the production of a 
particular product or the operation of a particular process. The collective 
experience of our members is that there is great reluctance on the part of 
industry in general to embark upon the manufacture of a new product or the 


employment of a new process unless the product or process is adequately 
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protected by patent. 

6. It is primarily because of the importance of patents in pro- 
tecting new areas of corporate expansion through use of new processes 

or marketing of new products that corporate management can justify the 
expenditure of corporate funds on research and development. The independ- 
ent private inventor still exists and in many cases produces valuable 
inventions which if successful are, through the medium of patent assign- 
ment or licence, put into practice with due reward to him. However, the 
assignment records at the Canadian Patent Office show that relatively few 
of the approximately twenty-five thousand patents granted in Canada each 
year are granted to individuals operating independently. Thus, the major 
impact of the encouragement to invention afforded by the patent system must 
be taken to reside in the justification that patents provide for the allo- 
cation of funds to support corporate research and expansion based on the 
results of such research. 

7. Important in any discussion of how the patent system functions 

is the international aspect of patents. In our view much too much emphasis 
has been placed from time to time upon the fact that over 90% of Canadian 
patents are granted to non-residents of Canada. Frequently overlooked is 
the fact that the Canadian patent owned by a foreign corporation is an 
ingredient in any corporate decision of that foreign corporation relating 
to its present or prospective operations in Canada. The existence of the 
patent justifies the investment of the foreign corporation in a Canadian 
plant in exactly the same way as it would in the hands of a Canadian cor- 
poration, and it is unquestionably the case that much Canadian plant which 
is owned or controlled by foreign corporations owes its existence to that 
incentive. The foreign Canadian patent owner is further encouraged to 
exploit his Canadian patent by manufacture in Canada rather than by im- 
portation by reason by Sectiors 66 to 73 of the Patent Act which oblige 

a Canadian patentee to practice his invention in Canada within three years 
of the grant of his patent or run the risk that a campulsory licence will 
be granted by the Commissioner of Patents to some other person who proposes 


to practice the invention in Canada, 
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8. Another important way in which the patent system operates is 
that it provides a market place for technology. The patent provides a 
package of technology which can be bought or sold or licensed. The 
patent publications of the various Patent Offices of the world and the 
searching facilities available at those Patent Offices effectively pub- 
licize the existence and ownership of these various "packages" of tech- 
nology making it possible for persons who own the "packages" but are not 
using them in their current operations to sell or licence them to companies 
requiring such technology for their current operations, thus leading to a 
greater utilization of existing technology than would be the case in the 
absence of a patent system. 
9. The patent archives of various countries of the world are access- 
ible to and usable by the public thus forming a medium for the dissemination 
of technical knowledge which is a valuable research tool. 
10. What has been said about the operation of Canadian patents in 
the hands of foreign corporations is equally true in relation to the oper- 
ation of foreign patents in the hands of Canadian corporations. These 
serve as a basis for the development of export markets for Canadian products 
as well as for the establishment of Canadian enterprises in foreign countries 
based on exploitation of the foreign patents. 
via In the foregoing we have indicated five principal roles of the 
patent system, namely, 

(1) Encouragement of investment in new production facilities 

and the manufacture of new products; 

(2) Encouragement of industrial research and of invention 

by individuals; 

(3) ‘The provision of a market place for new technology; 

(4) The provision of a medium for the dissemination of 

technical knowledge; 

(5) The provision of a basis for the development of export 

markets and expansion of Canadian business into foreign countries. 
12. We now intend to examine the present Canadian patent system for 


purposes of assessing the extent to which the present Canadian patent system 
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enables the fulfilment of these objectives. 


The Canadian Patent System and its Shortcomings 

The Patent Act 
13. According to the Canadian Patent Act the person entitled toa 
patent is the inventor of an invention regardless of where or in what 
country the invention is made e The invention must be a new and useful 
art, process, machine, manufacture or composition of matter or a new and 
useful improvement therein 9 and it must not have been the subject of a 
printed publication printed anywhere in the world more than two years 
before the application is filed at the Canadian Patent Office nor must 
it have been in public use or sale in Canada for more than two years prior 
to the filing of the application. The inventor (or his legal representa- 
tive) of such an invention is entitled to his patent upon filing his appli- 
cation and "on compliance with all other requirements" of the Patent Act. 
The principal requirement is that he file a specification with a clear 
and precise description of his invention including drawings, where necessary, 
and ending with a series of claims in which the patented embodiments of his 
invention are precisely defined 10. *9 
14, The Canadian Patent Act is almost unique in providing for the 
grant of a patent to the first inventor rather than to the inventor who 
first files a patent application. ‘The United States grants patents to 
the first inventor in respect of domestic inventions but in respect to 
inventions made abroad including those made in Canada the earliest date 
that may be claimed as a date of invention is the filing date of the 
United States application (or pursuant to the Convention, the date of the 
first filed foreign application). With the exception of the Philippines 
all other countries grant a patent to the inventor who first files a patent 
application. 
15% The Canadian Patent Act is also unique in another respect in that 
it permits an inventor to publish his invention or to publicly use or sell 
his invention for up to two years prior to the filing of his application. 
8. Patent Act se, 28 


9. Patent Act s. 2 (d) 
10. Patent Act s. 36 (1), (2) 
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In most other countries except the United States where there is a corres- 
ponding period of one year the invention must be new at the time the app- 
lication is filed and prior publication of it destroys the applicant's 
right to a patent. 

16; The Canadian Patent Act also provides special limitations on 

the nature of the patent obtainable in the case of inventions relating 

to substances prepared or produced by chemical processes and intended 

for food or medicine 7 In this respect it is very similar to the 
British Patent Act in force prior to 1949. 

nlite Section 67 declares that "patents for new inventions are granted 
not only to encourage invention but to secure that new inventions shall 

so far as possible be worked on a commercial scale in Canada without un- 
due delay". There are enumerated six general classes of cases where the 
patent rights will be deemed to have been abused and where the Commissioner 
of Patents, in accordance with a prescribed procedure, may grant compulsory 
licences to persons applying for them as well as other remedies up to and 
including revocation of the patent. In this respect the Canadian Act 
differs sharply from that in the United States where there is no provision 


at all for compulsory licences. 


11. Section 41 (1) - See App. IV 
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Problems 

(1) Validity 
18. It is a feature of the Canadian patent system as it is with those 
of other Commonwealth countries and the United States that the patent can 
only be enforced if the patent claim asserted against an infringer is valid 
in the opinion of the court in accordance with the applicable jurisprudence. 
While the subject mtter of a particular claim my be new and useful and 
meet all of the expressed statutory requirements, the courts may still 
find the claim to be invalid as not being inventive. Although there is 
& great mss of jurisprudence on the subject of what is and what is not 
an invention which extends back almost to the origin of the concept of 
patents of invention, no court has as yet been able to define what an 
invention actually is. Many courts have stated what invention is not. 
The history of the jurisprudence both in the United States, England and 
Canada shows that judicial viewpoint swings periodically from periods 
during which a high standard of invention is required to sustain a patent 
to periods where a lenient standard prevails. It is also an historical 
Pact that in all periods where cases involving the determination of presence 
or absence of invention have found their way to the ultimate court of appeal 
judicial opinion has been divided to the extent that in some cases a major- 
ity of all the judges who heard a particular case have held an opinion con- 
trary to the final result in the ultimate court of appeal cai Thus in 
1947 after an exhaustive analysis of the results of patent cases which 
turned on the question of presence or absence of invention Fox was able to 
conclude “only a small number of the patents issued is litigated and of 
that small number more than half are held invalid by the courts” *. 
19; In the years since 1947 the uncertainty surrounding validity of 
patents has continued to grow at an accelerated pace. New grounds of in- 
validity have been established in our courts and already recognized grounds 
of invalidity have been given an increasingly broader field of application. 
This is most apparent in relation to that aspect of "invention" which is 
referred to as "utility". The Patent Act requires that an invention must 


12, Fox Monopolies & Patents 1947 University of Toronto Press, Chapter XIX 
13. ibid page 273 
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be useful and this is interpreted by the courts as meaning that everything 
lying within the language of the claim must be useful to an extent regarded 
by the court as imparting to it the attribute of "utility". A claim, any 
part of which lacks "utility", is invalid. Thus, in addition to the 
essentially subjective test of "invention" the patent claim mst withstand 
the additional essentially subjective test of "utility", and if a claim 

for an outstandingly useful invention is so worded as to include within 

its scope fringe areas which do not meet this subjective test of "utility" 
then the whole claim falls and the patent owner finds himself with no patent 
rights. In our view the strictness with which the test of utility is applied 
is unfair and has an undermining effect on the patent system. The person 
who infringes the patent does not normally operate in the fringe areas of a 
patent claim, rather he takes the essentiality of the invention and benefits 
himself from the established usefulness of that essentiality. Is it fair 
that having done that he should be able to defend himself against what would 
appear to be the morally justified camplaint of the patentee by saying "I 
admit I have taken the essentiality of your invention which I admit is very 
useful but the part of your claim that I am not using has not the required 
attribute of utility and therefore your claim is bad and you have no right 
to complain", This, however, is precisely the effect of the present state 


14 
of the law relating to utility as pronounced by the Courts. 


14. Minerals Separation v. Noranda (1947) Ex. C.R. 306 and 69 R.P.C. 81 
(1950) S.C.R. 36 
Hoechst v. Gilbert (1966) S.C.R. at 189 
Rhone Poulenc and Ciba v. Gilbert (1%8) 30 Fox Pat. C. 203 
Union Carbide v. Trans-Canadian Feeds /1967/ 49 C.P.R. 29 
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(2) Patent Processing 


20. The science explosion of the last thirty years has seriously strain- 
ed the patent systems of the world. It has become increasingly clear that re- 
form both in procedure and concept are necessary if the patent systems of the 
world including that of Canada are to be capable of performing their intended 
purposes. Several European countries notably West Cermany, Holland, the 
Scandinavian countries and France have in fact recently overhauled completely 
their patent statutes in an effort to meet the challenge presented by the mush- 
rooming expansion of technology. The existence of a problem was recognized in 
Canada at least fifteen years ago when the Ilsley Commission’? was appointed 
but no legislative changes have followed the report of that Commission made 
Just over ten years ago. This may be all to the good since the true nature 
and magnitude of the problems confronting the patent system could not have 
been as apparent then as they are today, and the possibilities for constructive 
action which exist today could not have been apparent before the advent of the 
computer as a practical tool for the handling and administration of technical 
data. 

21. Today the principal problems have become obvious. Speaking gener- 
ally the patent systems of the world, including our own are clogging up and 
choking on an undigested mass of new patent applications which it becomes in- 
creasingly out of the power of the patent administration facilities to process 
on a current basis. Each year the average patent application deals with 
subject matter which is more complex and thus takes longer for a patent Examin- 
er to understand. Each year adds thousands of new patents to the already 
massive repository of patents which must be searched by the Patent Examiner 
each time he has a new application before him. Thus the time of processing 
for an average application tends to become longer. The longer the period be- 
tween application and the grant of a patent the more likelihood there is that 
two or more applications for the same invention will be before the Patent 
Office at the same time making necessary in the case of our own Patent Office 
a special proceeding to determine who as between the various applicants is the 
first inventor 16. 

ie Royal Commission on Patents, Copyright and Industrial Designs 


16. Patent Act, Section /,5 
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22. Despite serious effort within the existing framework of the system 

to offset these tendencies by increasing the examining staff of the Patent 
Office and by streamlining administration and examining procedures, which 

effort has not been without substantial effect, it becomes increasingly apparent 
that within the present framework the processing of patents on a current basis 
with an acceptably short period between the date of application and the date of 
grant is a virtual impossibility without a vast increase in the personnel of 
the Patent Office entailing an expenditure which would be unacceptably high. 

23% A most disturbing feature of the foregoing situation is that its im- 
pact is greatest in those complex fields which form the most important spear- 
head of today's advancing technology such as electronics and organic chemistry. 
By way of example, in a case of conflicting patent applications a recently 
before the Supreme Court of Canada involving some of the basic technology of 
colour television, the patent applications were filed in 1951. 

24. The average length of time for an application for patent to be pending 
in the Canadian Patent Office in the more complex fields such as electronics 
and organic chemistry where there is no conflict is three to four years. 

25. The result of the foregoing situation is that the effectiveness of the 
Canadian patent system is far from what it should be. The inventor or applicant 
acquires no rights until the patent is actually granted and with the long de- 
lays in processing patent applications which currently exist manufacturers have 
to make a choice between delaying a new development until the patent issues or 
proceeding with the development without the benefit of patent protection, tak- 
ing the risk that the invention will be copied by competitors. This risk is 
serious because of Section 58 of the present Canadian Patent Act which protects 
the person who acquires a patented article or machine before a patent is grant— 
ed from liability to the patentee after the patent is granted. It has even 
been held that a person who puts a patented process into use before a patent is 
issued may continue to use the process after a patent has been granted covering 
the process rem One consequence of the prolonged periods now commonly required 
17. Radio Corporation of America v. Philco Corporation (Delaware ) 1966 S.C.R. 
296 


18. Libbey-Owens-Ford Glass Company v. Ford Motor Company of Canada, Limited 


£1969] C.P.R. 
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for the processing of patent applications is that the monopoly period no 
longer commences at the same time as the introduction of the invention which 
it protects. Many important innovations become commonplace and thus come to 
be treated as though they were public property before the patents covering 
them are granted. This has the undesirable effect of disrupting those indus- 
tries which may in good faith have been treating such inventions as public 
property and of postponing, by the length of time taken for processing of the 
application, the time when the inventions fall into the public domain by ex- 
piry of the patents. Furthermore, many inventions are superceded before the 
patents covering them are granted. Thus, the prolongation of the patent pro- 
cessing period produces results which are not consistent with the fundamental 
philosphy of patents of invention of securing to the inventor a limited period 
of monopoly for the innovation without diminishing the previously existing 
public domain. As it presently operates our patent system tends to put many 
innovations into the public domain only to remove them at some later date for 
a period of seventeen years. 

RESEARCH INCENTIVE 
26. In formulating the science policy in relation to the conducting of 
research one has two major possibilities to consider, one being the encourage- 
ment of research through subsidies from the government either by fostering re- 
search at government administered institutions or at existing institutions 
such as universities. The second main area where important research can be 
done is in the laboratories of industrial organizations. Insofar as our 
Institute is concerned we are primarily interested in the latter and primarily 
interested in those circumstances which will create a favourable atmosphere 
for the encouragement of research by industrial organizations. When one is 
considering research by industry the only justification for conducting re- 
search that we are aware of is that it may lead to establishing a market 
position which will enable the person who has financed the research to gain 
benefits in the market place and that if such a prospect is not presented a 
business man has no incentive to finance research at all. Secrecy offers the 
only alternative to patent protection in the establishment of such a market 


position, and secrecy can never be satisfactory nor wholly effective. 
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Bilis The patent system has at various times and in various places come 

in for criticism. Many patents are held by large industrial organizations. 
Many patents are held by non-residents of Canada. Some of the criticism that 
has been directed against patentees is no doubt justified but the criticism 
relates not to the reason beneath the patent system but to the way particular 
businessmen have conducted their affairs taking advantage of whatever resources 
they have available to them including patents and if one examines the various 


attacks that have been made against the patent system none strikes at the fun- 


damental need for a system which will give to the entrepreneur a business 
reason for financing research, 
28. It is difficult to establish by direct evidence the reasons why, 


relatively speaking, corporate research in Canada appears to attract less in- 
vestment than it does in other countries notably the United States. As with 
any matter involving corporate decision making, many factors are involved and 
in any particular situation anyone of these factors may be predominant. We 
think that the type of consideration which is pertinent in shaping corporate 
policy in relation to investment in Canadian research activities is best illus- 
trated by the following hypothetical example of a dialogue between a Canadian 
subsidiary and its parent:- 

29. A United States company has an active research program in the United 
States. It has a Canadian subsidiary which manufactures and sells products 
developed by its United States parent. The subsidiary has prospered and some 
of its officers believe that consideration might be given to establishing 
research facilities in Canada not to duplicate work being done by the parent 
necessarily but to supplement it by investigating new subject matter or per 
haps by transferring some research establishment to Canada. The officers of 
the Canadian company advance the following arguments in favour of doing this: 
30. (1) Canada is at the threshhold of good industrial growth. Its popula- 
tion offers a domestic market, is rapidly approaching one half of that of 
France or Great Britain or Italy or West Germany and is close to that of the 
combined population of Sweden, Norway, Denmark and Finland. Midway through 
the Industrial Revolution in 1800 the population of Great Britain was one 
half that of Canada today. The President of the National Research Council has 


said that we are in the midst of a comparable technical revolution. 
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(2) Given equal opportunity most graduates of Canadian universities would 
prefer to remain in Canada. There is a good supply of technically qualified 
people and the universities are anxious to expand their graduate schools. 

(3) Canada is relatively stable politically and is well served by its 
civil servants and offers a good business environment. 

(4) New development is encouraged in Canada in many ways:- 

(i) Financial assistance is available for research in Canada from 
(a) The Department of Industry for research in industry under The Industrial 
Research and Development Act and for the establishment of Canadian industrial 
research institutes in the universities with facilities to do research for 
industry. (b) The National Research Council may make grants for long term 
research grants under The Industrial Research Assistance Program. (c) Both 
the Department of Industry and the Department of Defence may make grants for 
research relating to defence. 

(ii) Under the Area Development Incentive Act the Department of In- 
dustry may make financial assistance available for expanding facilities and 
establishing new facilities in designated geographical areas and similar in- 
ducements and assistance are available from local governments. 

(iii) The National Research Council and the Ontario Research Foundation 
may accept specific research assignments. 

(iv) The National Science Library provides useful facilities for study 
of technical literature. 

(v) The promotion of new designs and inventions and of new techno- 
logy will be assisted by Provincial Departments of Trade and Development, by 
the National Design Council and by the Department of Industry. 

31. To the foregoing points the United States parent replies:- 

(1) The research that interests us is the research that will improve our 
competitive position. We cannot support extensive research if our competitors 
may freely use the results of it. We must, therefore, take great care either 
to maintain the results of our research in absolute secrecy or to ensure that 
we can protect it adequately by means of patents. A fact with which we must 
live is that the United States patent laws, unlike those of any other country, 
puts the researcher who is working outside the United States at a disadvantage 


as compared to the researcher who is working in the United States. Ina 
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competition between the two for a United States patent the issue is who was 

the first to invent in the United States. We cannot risk having our inventors 
work outside the United States on research projects that may be vital to our 
business. In Bills now before Congress efforts are being made to delete this 
discriminating feature of our United States laws and it may be eliminated soon. 
Perhaps some pressure from Canada in this direction would have weight but un- 
less this provision is removed from our law we would be foolish to put our- 
selves at a disadvantage in relation to our United States competitors. 

(2) We are not much troubled by separatists but we are concerned about 
the political difficulties that seem to exist in Canada. We are not in the 
drug business but we understand that certain drug companies were considered, 
we assume correctly, to be making inordinate profits through a combination of 
factors including ownership of patents and trade marks. We are accustomed to 
the principle that someone who abuses his position may be prosecuted by the 
Government or may be liable for damages at the suit of an injured party or 
that his abuse may be raised as a defence in any action that he may bring in 
the courts. We accept that principle but we are troubled by the news that 
action has been taken in Canada not against individual companies that have 
been guilty of such abuses but rather has been taken against all owners of 
patents and trade marks for drugs regardless of how they have conducted them- 
selves. We are informed that much of the difficulty may stem from the problem 
that the Federal Government cannot legislate in relation to property and civil 
rights even as they may affect certain aspects of the conduct of business, 
that it cannot deal directly with such things as drug prices or that it cannot 
create remedies of the kind that we have under our United States Anti-Trust 
Law to deal with or curb the activities of those who restrict competition un- 
fairly. It would seem that the Canadian Government has the choice of branding 
businessmen as criminals through criminal legislation or by taking action in 
the Patent and trade mark field. This makes us uneasy about committing a high 
proportion of our research business to Canada, being dependent as we are on 
patent and trade mark protection to sustain our research activity. Perhaps 
what is needed is Federal jurisdiction to rigidly enforce business practice so 
that business men who conduct themselves properly are not pulled down by those 


who act improperly. 
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(3) We are interested in the incentives that are offered by various levels 
of government in Canada to invest in Canada and to do research in Canada. We 
are not qualified to judge the effectiveness of these schemes. We have heard 
that they have quite an effect in stimulating research in government establish- 
ments and universities but that so far they have borne little fruit in indus- 
try. So far as our own attitude is concerned we would not plan to set out on 
a long range research program in Canada that relied very heavily upon obtain- 
ing financial support from governments because such programs have been known 
to change or to be withdrawn entirely. The employment of researchers in 
universities or other farming out of research may be useful in relation to 
specific problems but cannot replace research conducted and directed by our 
own organization under the eye of our own business management. 

32. The foregoing leads to the important conclusion that although the 
patent system justifies the allocation of corporate funds and effort to re- 
search, the situs at which such research will be carried out is largely deter- 
mined by other factors. The fact that Canada has a patent system encourages 
research amongst those who intend to do business in Canada but it does not 
necessarily of itself encourage the people concerned to carry out the research 
in Canada. ; 

33. The United States patent law encourages United States businesses to 
do their research in the United States and in this respect discriminates 
against all foreign based research. But a similar provision in the Canadian 
patent law would not appear to be any real answer since it would be aimed only 
at the United States and would have no meaning at all once Canada adopts a 
first to file system as recommended elsewhere herein. 

3h. Generally speaking, research will be done wherever it can be done 
most economically and most effectively. We sugrest that it is more important 
to the Canadian economy that the results of research wherever carried out 
should be available to Canada than that the research leading to those results 
should necessarily be carried out in Canada. The patent system is the medium 
through which Canadian industry can make use of the results of research carried 
out abroad. There will always be research carried on within Canada either be- 


cause the Canadian environment is favourable to certain types of research, be- 


cause certain gifted people happen to be resident in Canada and because certain 
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organizations which are research oriented happen to be based in Canada. Re- 
search which is directed toward national defence and other things which speci- 
fically relate to defined areas of the Canadian public interest perhaps must 
be carried out in Canada under government sponsorship. We doubt, however, 
that there is any public purpose to be served by attempting to unnaturally 
expand the Canadian research effort in the general industrial field beyond the 


limits set by sound business judgment in the ordinary corporate decision making 


process. 
CONCLUSIONS 
B23 It is apparent from the foregoing that the following factors present 


in the Canadian patent system are responsible for limiting its effectiveness:- 

1) The time between the filing of an application and the 

grant of a patent is too long; 

2) Conflict procedure based upon the determination of first 

inventorship causes inordinate delays in the processing of patent 

applications; 

3) There is too much uncertainty in the enforcement of patent 

rights because of the judicially applied tests of "inventiveness" 

and "utility" which are essentially subjective. This undertainty 

is aggravated in the field of food and medicine by the imposition 

(by S. 41 (1) of the Patent Act) of special statutory requirements 

which in the light of recent judicial interpretation may be extremely 

difficult if not impossible to meet; 

4) The inability of the Federal Government to legislate in 

relation to undesirable business practices appears to encourage 

patent legislation which is contradictory in principle (e.g. Bill C102). 
36. There are in our view a number of areas in which government policy 
might be brought to bear in a manner calculated to reduce or minimize the 
foregoing factors. 
37. It is our view that two of the principal difficulties with the 
present system can largely be met by certain desirable reforms in the sub- 
stantive and procedural aspects of the Patent Act and by effective use of 
electronic data processing techniques within the Canadian Patent Office in co- 


operation with other Patent Offices at the international level. 
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SUGGESTED CHANGES IN THE PATENT ACT 


Filing Date System 
38. An amendment to the Patent Act providing that the person entitled 


to a patent is the first inventor to file a patent application rather than 
the first person to make the invention would eliminate the need for the 
special proceedings pursuant to Section 45 of the Patent Act in the case of 
conflicting patent applications. Such a change would eliminate all the 
delays now caused by conflict procedure and consequently reduce the work load 
of the examining staff of the Patent Office. At the same time such a measure 
would conform to the Ilsley Commission report and would bring Canadian patent 
law more into line with the patent laws of other countries and would be a 
step in the direction of an eventual world-wide uniformity of patent law which 
we consider is a desirable ultimate object of any Patent Cooperation Treaty. 
The membership of this Institute has indicated that it is almost unanimously 


in favour of adoption of the filing date system. 
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Ze Validity 
39% We think it highly desirable that amendments be made to the Patent 


Act which would reduce the undertainty surrounding questions of validity. 

A major step forward would, in our opinion, be to define the right 
of action for infringement in such a way that if what has been done by the 
alleged infringer is within the scope of a claim and possesses the attributes 
of invention namely, is new, useful and an ingenious departure from the prior 
art, the court need not enquire further into validity. Such a provision would 
have the effect of directing the court's attention to the merits of the dis- 
pute and would preserve the validity of claims covering meritorious inventions 
which through inadvertence or failure of the patent agent to express the 
limitations of the invention accurately might be held according to present 
jurisprudence to be invalid as being too broad. At the same time it would not 
necessarily encourage claims of undue breadth since it will still be necessary 
for the patentee to comply with Section 36 of the Patent Act by claiming his 
invention explicitly. 

40. ' We also suggest that inventions relating to food or medicine be 
placed on the same footing as other inventions as regards validity by abolish- 
ing Section 41(1) of the Patent Act as recommended by the Ilsley Commission. 
Our specific reasons for this recommendation were set out in our Brief to the 
House of Commons Special Committee on Drug Costs and Prices and are reproduced 


here in Appendix IV. 
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3. Infringement 
Kl. A further change in the Patent Act that appears desirable is 


a modification of Section 58 which protects a person who has acquired an 
invention before the grant of a patent from liability to the patentee. 

A similar section used to appear in the United States Patent Act but was 
removed nearly 100 years ago. While there may be some justification for 
protecting the innocent person who without knowledge that he is acquiring 
someone else's invention makes an investment in plant or equipment and later 
finds that it is covered by a subsequently issued patent, we can see no 
justification for protecting a person who, with knowledge of the fact that 
what he is acquiring 1s someone else's invention, proceeds to invest money 
in plant equipment ari the basis that section 58 will protect him against 
what would otherwise be the legitimate claims of the patentee. The worst 
features of Section 58 would be eliminated if the Section were amended so 
that it applied only to those persons who have acquired an invention before 
the grant of a patent without knowledge of the prospective rights of the 


subsequent patentee. 


COMPUTERIZED PATENT SEARCHING 
he, The use of computerized information retrieval techniques is a 
comparatively recent art. The first electronic digital computer ENIAC 
was born at the University of Pennsylvania in 19)46. The first commercial 
stored-program computer UNIVAC 1 was delivered to the United States Bureau 
of Census in 1951. The first electronic machine designed for business 
data processing, also UNIVAC, was delivered to General Electric Company in 
Louisville in 1954. By July of 1969 it is estimated that there will be 
close to forty thousand computers engaged in the electronic data processing 
industry in the United States alone 19 These computers are all programmed 
to perform specific tasks of storing and retrieving information essential 
to the operation of the particular industries that employ them. The kind 
of information which can be stored is unlimited and the basis upon which 
the information can be retrieved almost instantaneously is limited only 
by the ability of the person controlling the computers to develop the 


19. Business and Research Data on Software Development, David Bender, 
1968 Proceedings, National Law Center, George Washington University 
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appropriate propramn. The amount of information which can be stored is 
limited only by the capacity of the memory systems in the computer. 
Present day so-called third generation computers are fully capable of 


storing and retrieving all of the patent information which exists through- 


out the world. Several United States companies in the EDP (Electronic 


Data Processing) industry have already produced limited programs for the 
searching of patents in specific fields. One such company ee has pro- 
grammed all United States chemical and related patents which have been 
grantea in the United States since 1950 and offer their program to commer- 
cial clients for a fee. This particular company has been operating for 
ten years and is therefore in a position to assess approximately the cost 
of mintaining and extending computerized searching. The Vice-President 


2} recently stated to us that the cost of programming all 


of the company 
Canadian patents would be something of the order of $70,000.00 per year. 

The cost of programming all Canadian patents to date on the same basis 

would be somewhat less per year and would diminish year by year with the 
lower volume of patents issued in the earlier years. If all Canadian 
patents were programmed in the manner now employed by the IFI/Plenum 

Data Corporation it would eliminate the need for a manual search of. the 
patent art by the Examiner and enable the Examiner who is a highly trained 
technical man to devote almost all of his time to consideration of the 
relevant documents and the preparation of his report. It is estimted 

that about one third of an Examiner's time is presently spent in searching. 
Conservatively, the adoption of a system of the type above outlined would 
save at least 25% of an Examiner's time. There are approximately 170 
Examiners in the Canadian Patent Office who earn approximately $11,000.00 
annually, on the average. Thus, computerization of Patent Office searching 
would appear to be economically sound as well as being technically desirable. 
43, In order to achieve the full benefit of electronic data retrieval 
it is highly desirable that the search records involved should be on a world- 
wide basis and this means that it would be desirable that similar programming 
20. IFI/Plenum Data Corporation, 1000 Connecticut Ave., N.W. Washington, 


D.C., U.S.A. 
21. Mr. Harry Allcock 


7801 


7802 Special Committee 


techniques be employed by all Patent Offices whose own files may be 
accessible to other Patent Offices by means of data link transmission. 

This is indeed the ultimate object of international discussions which 

are currently taking place concerning a proposed Patent Cooperation Treaty 
It would seem most important that Canads should take a leading part in 

the development of such a world-wide informtion retrieval facility to 
ensure that the ultimte facility meets Canadian standards and to keep 

the Canadian Patent Office in step with the development so that when the 
time comes it will be capable of making the maximum use of the facility. 
kh, From the technical point of view there is no difficulty in 
expanding the stored information in such a facility to include any desired 
subject matter. For instance, we understand that users of the IFI/Plenum 
Data file of chemical and related United States patents include in their 
own magnetic tapes (on which the information is stored) data from the re- 
search notebooks of their employees as well as data from their own technical 
libraries. Thus, there would appear to be no technical reason which would 
prevent Canada from utilizing such a facility to produce its own comprehen- 
sive bank of scientific information comprehending as well as world-wide 
patent information a complete record of all scientific journals and com- 
pendiums in all fields. It would take time to program all of this mterial 
and the cost would be roughly proportional to the total amount of mterial 
to be programmed. However, spread over a number of years the overall cost, 
however large it might be, would be justified by the value of making avail- 
able to scientific research throughout Canada the ability, on a virtually 
instantaneous basis, to produce a complete bibliography on a specific 
scientific subject. The facility in the course of time could become self- 
supporting with a fee for use of the system and the pace of research in 
Canada would be speeded up by elimination of the very considerable amount 
of time that everyone engaged in research must necessarily spend in searching 
the scientific literature. In our view, the important thing is to make a 
start on the programming as soon as possible. It is not necessary to 


await the coming into existence of what might be considered to be the ideal 
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programming system because programs can be modified and perfected as 
occasion demands without losing the information already stored. The 
big task lies in the original coding of the documentary information and 
this need not await the perfection of the ultimate retrieving program. 
k5. We strongly advocate a policy of increased participation in 
the effort to computerize patent data both on an international level and 


within the Canadian Patent Office. 


COORDINATION OF DEPARTMENT POLICIES AFFECTING PATENTS 
46, A number of departments of the Federal Government operate in 
areas where patents are of some concern. The Department of Consumer 
and Corporate Affairs in addition to being responsible for the Patent 
Office is responsible for the administration of the Combines Investigation 
Act, Section 30 of which deals with the abuse of patent rights to unduly 
restrict trade or commerce. The department also has broad responsibilities 
in the area of sonsumer affairs which conceivably give rise to considerations 
in which patents are a factor, The Department of Industry has a concern 
with the role of the patent system in the development of new industry. 
The Defence Department is concerned with patents in relation to the sharing 
of technology with other countries under the NATO commitments. The 
National Research Council & Canadian Patents and Developments Limited are 
concerned with patents as a means of dealing with the results of research 
and recovering through royalties a part of the cost of research. The 
Department of Health and Welfare has a concern with patents in relation 
to the supervision of drugs licensed pursuant to the Patent Act, particularly 
as it will be amended by the final passage of Bill Cl02. Many other de- 
partments of the government have a concern of one sort of another with patents 
and therefore, presumably, a view upon the gestion of what, from the point 
of view of the objects of the programs being administered in such departments , 
the ideal Canadian Patent Act should provide in furtherance of those programs, 
47. We have the impression that there is a need for consultation 
between these various departments on a departmental rather than political 
level at a very early stage whenever legislation affecting patents is under 


consideration in order to reconcile conflicting interests in different 
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departments before proposed legislation reaches the stage of becoming a 
definite commitment. 

48, A case in point is Bill C102 which when it becomes law, will 

to all intents and purposes, eliminate in respect to drug patents all of 
the incentive which the patent system is supposed to provide. It does 
this in the name of the desirable social object of decreasing drug costs 
and prices although no one has been able to produce any concrete evidence 
of what the effect of the provisions of the Bill will be on the eventual 
level of prices in the drug industry. It is our impression that had the 
views of the Department of Industry been sought at an early stage during 
the preparation of the Bill the Government might have been more reluctant 
to deprive a substantial portion of Canadian industry of the benefits of 
the patent system. Ways might have been sought to accomplish the worthy 
objects of Consumer Affairs without penalizing an entire industry as such. 
kg, We recommend that consideration be given to the establishment 
of a permanent inter-departmental consultative body at the Deputy Minister 
or Assistant Deputy Minister level which might from time to time be con- 
vened when legislation affecting patents is under consideration in order 
that, before drafting of new legislation is commenced, the department pro- 
moting the legislation may be made aware of the affects of the proposed 
legislation on the areas of responsibility of the other departments who 
are concerend so that the legislation when drafted does not conflict with 


the policy of one department nor derogate from the public policy of another. 


CONSTITUTIONAL QUESTIONS 


50. It will have been noted in our review of the Canadian patent 
system that some apprehension has been expressed about the use of the 
Federal patent legislative power for purposes of attempting to control 

what may be considered to be abuses in the buying and selling of commodities. 
Our apprehension 1s based upon the feeling that such legislation cannot 

fail to introduce more uncertainty into the patent law than is already 

there, One cannot forecast what future areas of special public policy 
might give rise to further patent legislation of this nature and one 


therefore may be apprehensive of a piece meal abrogation of the patent 
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system which in time would render it substantially ineffective as an 
incentive to investment in new industry and research. While such 
legislation under the existing provisions of the BNA Act may be consid- 
ered a necessity it is in our view highly desirable that steps should 

be initiated which in the course of time are calculated to remove this 
danger. We realize that constitutional reform is politically a very 
sensitive subject especially at this particular point in our history. 
Nevertheless, we feel that there may well be non-controversial areas 
which, if explored might permit acquisition by parliament of legislative 
power to the extent necessary to enable Federal legislation in relation 
to unfair or unconscionable trading practices to be independent of the 
Federal powers of legislation in respect to patents and criminal law. 

We suggest that consideration might be given to the initiation of a study 
aimed at determining what specific legislative authority would be required 
for a reform of this nature, Such a study might be non-political in con- 


cept and draw assistance from personnel from both the public and private 


sector. 
SUMMARY OF RECOMMENDATIONS 
5. This Institute considers a strong, effective, and efficiently 


administered patent system to be of prime importance in the expansion of 
Canadian industry and industrial research. It recognizes that the effect- 
iveness of the present patent system is not as great as it should and 
could be and recommends the following measures calculated to improve and 
to preserve the effectiveness of the system. 

(1) The allocation of increased funds and personnel 

for purposes of designing and adopting electronic data 

retrieval techniques within the Canadian Patent Office 

in co-operation with international groups and Patent 

Office of other countries. Such personnel should 

include personnel specifically assigned the task of 

representing Canada in the international sphere. 

(2) Amendments to the Canadian Patent Act designed 

to 


(a) constitute the first inventor to file a 


patent application as the person entitled to a Canadian 


patent, 
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(b) reduce the uncertainty in relation to patent 
enforcement by reducing the field of application of the 
subjective tests of "invention" and "utility" together 
with the elimination of Section 41 (1) of the Patent 
Act. 

(c) restriction of the application of Section 58 
of the Patent Act so that it protects only those persons 
who acquire an invention bona fide without notice fram 
subsequent claims by a subsequent patentee. 

(3) Provision for inter-departmental consultation in 
relation to proposed legislation affecting patents. 
(4) Initiation of a constitutional study aimed at 
removing the need for legislative power in respect of 


patents to be used to control undesirable trade practices. 
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APPENDIX III 
THE PATENT SYSTEM 


Historic Outline 


S25 The concept of patents of invention, that is to say, of granting 
to an inventor the exclusive right to mke, use or sell his invention for 
@ limited period of time has its origin in the common law of England in 
the day of the guilds. In those days the King, by Royal prerogative, 
could grant to any subject a monopoly in respect of any trade, but the 
monopoly was subject to the law courts who, before enforcing it, had 
the power to determine whether or not the monopoly was lawful. Thus 
in "The Case of The Monopolies"; Darcy v. Allin > counsel for the def- 
endant put the following passage to the court as representing the common 
law of the time in relation to monopolies: - 

"Now therefore I will shew you how the 

Judges have heretofore allowed of monopoly 

patents which is that where any man by his 

own charge and industry or by his own wit 

or invention doth bring any new trade into 

the Realm or any Engine tending to the 

furtherance of a trade that never was used 

before and that for the good of the Realm; 

that in such cases the King may grant to 

him a monopoly patent for some reasonable 

time, until the subjects may learn the 

same, in consideration of the good that 

he doth bring by his Invention to the 

Commonwealth; otherwise not." 
536 This passage has formed the foundation of our modern theory 
of patents not only throughout the British Commonwealth and the United 
States of America but throughout most of the civilized world 2, It was 
first codified in the Statute of Monopolies 3 With embellishments 
which have been added from time to time with the passing of succeeding 
patent statutes the fundamental principles of the foregoing passage are 

4 

expressed in the present Canadian Patent Act notably in Sections 28, 
46 and 49 (1). 
1. (1602) 11 Co. Rep. 84 b; Moore K.B. 671; Noy 173; W.P.C. 1. 
2. Gordon Monopolies by Patents, 219. 


3. (162k) 21 Jac: I, c. 3 
4, R.S.C. 1952, c. 203 as amended by 1953-54 c. 19 1953-54 c. 40, 8. 15 
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Sk. The important thing to note is that a valid patent monopoly 

can exist only for that which was not previously in the public domain. 

The grant of a patent can foreclose no previously existing area of 
commercial or industrial activity. The area of the new activity 

covered by the patent is added to the public domain when the patent 
expires. 

556 As the practice of granting patents of invention was adopted 

in more and more countries and international trade became an important 
part of the economy of more and more countries it became evident that 

some form of international agreement was needed to prevent the pirating 

of inventions patented in one country by persons trading from other 
countries. Thus on March 20, 1883 there came into being the Union 
Convention of Paris which was adhered to by the major trading nations 

of the world and which in general provided that the inventor who filed 

a patent application in one of the countries adhering to the Convention 
would be afforded the right to apply for and obtain a corresponding patent 
in any of the other Convention countries with the same priority as if the 
application in the other countries had been filed on the same date as the 
@iginal application, provided the other applications in the other countries 
were filed within one year of the filing of the first application. 

From time to time the original Convention document has been amended and 
brought up to date and an increasing number of countries have adhered to 
it, Canada having joined in 1925. Today practically all countries who 
have patent systems belong to the Convention, a total of 79 countries. 
Statutory expression is given to the Convention in Canada by s. 29 of 

the Patent Act, 

56. Although most of the patent systems in the various countries 

of the world relfect the same fundamental concept » the patent statutes 

of each country express the concept in somewhat different terms and require 
different procedures for obtaining patents. Much has been done and is 
being done through such international organizations as AIPPI > ICIREPAT 
5. Association Internationale Pour Ia Protection De La Propriete Industrielle 


6, Committee for International Cooperation in Information Retrieval Among 
Examining Patent Offices 
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BIRPI % and others to promote greater effectiveness of patent systems 
throughout the world, and much activity is being directed towards the 
formulation and adoption of a Patent Co-Operation Treaty which in our 
view should provide a central comprehensive computerized searching 
authority available to applicants of all countries, and should simplify 


the application procedure. 


7. United International Bureaux for the Protection of Intellectual Property 
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APPENDIX IV 
(Extract from submission to Special Committee of 
the House of Commons on Drug Costs and Prices) 
oye 1 Section 41 (1) reads as follows: - 
(1) In the case of inventions relating to 
substances prepared or produced by chemical 
processes and intended for food or medicine, 
the specification shall not include claims for the 
substance itself, except when prepared or produced 
by the methods or processes of manufacture parti- 
cularly described and claimed or by their obvious 
chemical equivalents. 
We do not think that this sub-section of the Patent Act serves the present 
day public interest of Canada and we shall attempt to explain why we hold 
this view. 
58, 2. There are, we think, two main reasons why Section 41 (1) 
in part fails to perform anything useful in relation to the present public 
interest and in part is ineffective, namely: - 
(1) The science of chemistry has expanded so 
enormously since 1923 when the forerunner of the 
present section, based on an English precedent 
of 1919, was introduced into Canada that the 
philosophy behind the section is no longer valid. 
(2) The precise meaning of words, especially those 
having to do with technical subject mtter has so 
changed as the scientific context against which 
they are applied has changed and expanded that words 
which in 1923 in the then scientific context may have 
been reasonably clear and precise have become subject 
to a variety of plausible interpretations which could 
not possibly have been foreseeable when the words were 
first adopted. 
595 To illustrate the above two points, this sub-section came up 
for consideration by the Court in the case of Winthrop .. Commissioner 


of Patents * in the year 1948 approximately 25 years after the section 


* (1948) S.C.R. 46 
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became law. The case involved a technical point of Patent Office practice. 
The Commissioner of Patents contended that the sub-section meant that there 
must be a separate claim with respect to the process by reference to which 

a separate cleim in respect to the product must be limited. The appellant, 
who had a very large number of accrued patent applications which would have 
to be amended at considerable expense if the Commissioner's view were right, 
contended that the wording of the sub-section was met if it had ina single 
claim a claim to the product when made by a particular process set forth 

in the same claim. The scope of the patent would have been the same in 
either case. The President of the Exchequer Court in a detailed judgment** 
agreed with the appellant, and reversed the Commissioner. The Supreme 
Court concluded that the Commissioner's view was right and reversed the 
Exchequer Court. Thus, some 20 years ago the difficulty of construing 
Section 41 (1) was such that it enabled two courts to come to different 
conclusions as to the meaning of its language. Fourteen years later in 
the case of Boehringer v. Bell-Craig *** the Exchequer Court concluded that 
not only must the process be separately claimed but the product claim which 
referred to it for purposes of limitation could be valid only if the process 
claim was itself valid even though the reason for the invalidity of the process 
claim might have had no bearing whatever on the scope of patent protection 
included within the language of the product claim. The Supreme Court of 
Canada **** supported that view and affirmed the Exchequer Court specifi- 
cally on that point thus establishing an additional ground for the in- 
validity of patents to which Section 41 (1) applies over and above the 
usual grounds of invalidity to which claims to subject matter not within 
Section 41 (1) are subject. In the Exchequer Court a number of additional 
grounds of invalidity arising solely from the wording of Section 41 (1) 
were adopted by the Court and since these were not dealt with by the 
Supreme Court of Canada, they must ” taken as representing the present 
state of the law. As a practical matter in most cases it would be virtually 
impossible for an applicant for a drug patent to have any confidence that 


he has avoided all these grounds of invalidity. 


* 1947) Ex. C.R. 36 
Ed .} Ex. C.R. 201 
eH (1963) S.C.R. 410 
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60. The reason for this is that the inventor of a new chemical com- 
pound which is intended as a drug (usually 4 chemist) has completed his 
task as soon as he has made the new compound and had it confirmed in tests 
that it (and usually a group of chemically related compounds ) possesses 
unusual and potentially valuable properties. Before that compound or 
any of its related compounds can be accepted as a useful drug there must 
be extensive biological tests, in vitro first, and then in test animals, 
and finally extensive clinical testing in humans. This may take several 
years, The patent system, however, requires the inventor to file his 
patent application as soon as he has made his invention or run the risk 
of being forestalled by a rival inventor*, When he files his application 
he has no basis for predicting confidently which particular one of his 
group of new compounds will turn out to be the drug of choice, or what 
the preferred salt, dosage form and method of production will be. However, 
among the grounds of invalidity adopted by the Exchequer Court in the decision 
above referred to is failure in the specification to particularly describe 
these things. 
61. Thus not only does the interpretation of Section 41 (1) give 
difficulty, but the current judicial interpretation of it shows it to be" 
booby-trapped with special requirements for validity which are frequently 
impossible to meet. 
62. Back in 1919 and indeed well into the 30's it was a widely held 
view that the value of chemical science lay primarily in the devising of 
new processes by which substances already known or to be found in nature 
could be synthesized or could be more cheaply produced. It was alsoa 
widely held view that chemical compounds per se were intrinsic to nature 
and that therefore, no chemical compound per se could be held to have that 
element of novelty necessary to make it a patentable invention. That 
view has now changed notably in the following respects: - 

(a) Synthetic chemistry has expanded beyond anything that 
was foreseen in those days until we have reached the stage where it is 
* In all countries except Canada (and with respect to domestic inventors 


only, the United States) the person who first files a patent application 
is the person who is entitled to the patent. 
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taken for granted that chemical substances not found in nature can be 
synthesized and chemical research is devoted almost entirely to the 
preparation and investigation of the properties of chemical compounds 
which have never before been in existence. These are theoretically as 
unlimited in number as the stars in the universe. 

(b) The fundamental laws of chemistry have been ascertained 
to the extent where a fundamentally new chemical method is a great rarity. 
Where a chemist conceives a chemical formula for a previously unknown 
compound, he is able to predict with reasonable certainty a number of 
known chemical methods by which such new compound can be prepared, thus 
putting it out of the power of any subsequent chemist to claim any orig- 
inality of thought in the mere preparation of such new substance by any 
of the methods which have already become conventional chemistry. Thus, 
today we have had it pronounced by the Supreme Court of Canada * that the 


inventive merit in a case involving an important drug resides in the dis- 


covery of the useful properties of the product rather than in any particular 


method of producing it. 

63. This would seem to make it clear that a section such as Section 
41 (1) which was designed to restrict the reward to the inventor of a new 
substance to the aspect of his invention involving what was then (in 1923) 
regarded as the inventive merit, namely the process, is out of place ina 
later day and age which regards the discovered intrinsic properties of the 
product as the seat of inventive merit. 

64, Nor is the foregoing the only anomaly to be found in respect to 
Section 41 (1). If it is intended (as we think it must be presumed to be) 


to make special provisions in the public interest in respect to food and 


medicine, then it seems to us to be clear on its face that it falls far short 


of that objective. 

65. As it stands, Section 41 (1) prohibits the patenting of new can- 
pounds per se only when such compounds are produced by chemical processes 

and intended for food or medicine.It does not prevent the patenting per se 
of foods or medicines which are not produced by chemical processes and it 


does not prevent the patenting per _se of new compounds which are produced 


* Hoechst v. Gilbert (1965 S.C.R.) 
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by chemical processes and later turn out to be useful foods or medicines 
unless at the time of the filing of the patent application the compounds 
concerned were intended as food or medicine. Thus the sub-section is not 
directed generally to all patents having to do with foods or drugs but 
only to those patents on foods or drugs where the substances concerned 

are produced by chemical processes and which were known to be sufficiently 
useful as foods or medicines at the time of the application as to be in- 
tended for food or medicine. Thus, a particular new chemical might be 
intended for medicine but might never pass the clinical testing required 
by the Food and Drug administration before it could be used as such and 

so might never actually be a medicine. Yet the sub-section under con- 
sideration would clearly apply to it and deprive the inventor of the right 
to a patent on it even though it might be a very useful compound fron points 
of view other than use in medicine and a most useful contribution to the 
scientific arts. On the other hand, a patent on a new compound which was 
not intended as a medicine can create a perfectly valid monopoly on a 
medicinal substance per se as long as the inventor did not know it was 
useful as a medicine at the time he filed his patent application. In 

our submission, this situation is nothing short of ridiculous. In the’ 
present state of scientific knowledge and goverrment control of foods and 
drugs we can see no justification for putting the patentability of sub- 
stances per_se in the food and drug field on any different basis than that 
of compounds per se in any other field such as dyestuffs, plastics, etc. 
66. If Section 41 (1) were to be repealed the position in respect to 
patents on foods and drugs would then accord with the general philosophy 
of the public interest in the patent system which is the encouragement 

of the advancement of the useful arts by giving to inventors and their 
legal representatives a limited period of exclusive use of this invention 
in return for a public disclosure. In our submission the force of this 
philosophy is, if anything, greater in relation to the medical arts than 
it is in relation to the other useful scientific arts. 

67. We agree with the Ilsley Commission Report (pp 93,94) that 


Section 41 (1) should be repealed both for the reasons there given and 
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for the reasons outlined above. The corresponding provision in the 
British Patents Act was in fact repealed in 1949 as recommended by the 


Swan Report *, 


* Report on "Patents and Designs Acts" presented to the Parliament of 
Great Britain by the President of the Board of Trade - September, 1947 
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PREFACE 


This brief is submitted on behalf of the National Design 
Council to draw attention to the state of design in Canada and to 
propose that greater benefits to the Canadian economy will be accrued 
through the closer integration of design and scientific activity. 

Since its inception in 1961, the National Design Council 
has been directing efforts to the improvement of design in the products 
of Canadian industry by various means, addressed to five main sectors 
of the economy: manufacturers, distributors, consumers, the design 
professions and government, 

To date, the largest percentage of its efforts and 
expenditures have been devoted to attitude promotion - creating a 
greater awareness of the importance of good design through promotional 
media. In this connection, its most extensive activity has been the 
"Design Canada' Centre Programme which consists of the operation of 
two permanent design centres in Toronto and Montreal and ‘on the road’ 
activities which extend to other key locations across Canada. This 
programme comprises exhibits, seminars, audio/visual presentations 
and associated promotion. 

A limited technical assistance service has been offered 
by the maintenance of a design reference library which makes available 
information on publications pertaining to design, including design 
research, processes and criteria. Part of this service is the Product 
Index which contains a record of products which have been evaluated for 
their design qualities. Constructive critiques are forwarded to the 
manufacturers concerned following evaluation, Ona selective basis, a 


technical design advisory service has been rendered to assist influential 
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decision makers in the application of design technology, examples of 


which are described in this brief. 


Promotional incentives have been offered to encourage the 
application and acceptance of good design on the part of manufacturers, 
distributors and consumers. One notable example was ‘Canada Design 67' 
which by the issuance of awards, labelling privileges, catalogues and 
through promotion provided Canadian designers, manufacturers and 
businessmen opportunities to design, produce and promote products and 
systems required to construct and equip the numerous Centennial building 
projects and Expo '67, as well as giftware for the visitors to Canada 
during 1967. A number of design award programs have been successfully 
implemented on an industry/government co-operative basis with industry 
associations such as the Structural Steel Association, Canad’an Wood 
Council, Portland Cement Association, and the Canadian Appliance 
Manufacturers Association. 

Expenditures on financial incentives have been relatively 
modest, concentrated in the area of scholarships and grants in support 
of advanced training in the field of design, design research and design 
promotion as described in detail in the body of this brief. 

In summation, for the most part, the Council's efforts and 
expenditures have been directed to the promotion of good cesign by 
persuasive means, which in the Council's view is required. However, 
it is becoming increasingly evicent that such means alone will not be 
sufficient to advance the state of design in Canada and to encourage and 
assist Canadian industry in increasing its design activity to the degree 
necessary to compete favourably in many important ssctors of the domestic 


and export markets. 
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Since, industrial design is an important function in the 
innovative process, it is the view of the Council that it should be 
considered as an integral component in the formulation of Canada's 
Science Policy with respect to research, development and innovation. 

In the content of this brief, particular emphasis is 
placed on ways by which the federal and other levels of government 
could and should exploit their positions in support of good design in 
areas which fall under their jurisdiction. 

The need for comprehensive joint programs with industry 
also is stressed and should it be confirmed that financial assistance is 
required to enable Canadian manufacturers to undertake greater 
design activity; to support related research and development; and to 
develop appropriate Canadian design capability; provision should be 
made for such assistance, In anticipation that such support is necessary, 
the Council has suggested that provision be made for increased 
funding for this purpose in its projected estimates for 1970-74 as detailed 
in the brief under section 8 dealing with "Expenditures Associated with 


Scientific Activities". 
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SUMMARY OF MAIN CONCLUSIONS AND RECOMMENDATIONS 


CONCLUSIONS 


The lack of design innovation in Canadian industry 
is diminishing the competitive position of Canadian products both in 
domestic and export markets. Expenditures by Canadian manufacturing 
establishments on industrial design activity are insignificant in comparison 
to other leading industrial nations, 

Most of the industrial design activity which is 
carried out by Canadian manufacturers originates from engineering 
departments and company owners or officials with no specific design 
responsibility. The industrial design profession is not recognized by the 
majority. of Canadian manufacturers, consequently a very small 
percentage of the industrial design is professionally executed. Asa 
result, the general quality of Canadian design does not compare 
favourably with that of other countries. 

One of the major deficiencies in the design of Canadian 
products and systems is the lack of proper consideration for human 
requirements which is a primary factor in good industrial design. 
Canadian basic and applied research dealing with the relationship of 
man to machine, systems and environments is fragmented and it is 
not orientated for application to industry. 

Although considerable support has been given to 
the promotion of improved industrial design by the Federal Government 
and some of the provincial governments, it has not been given 
sufficient support within the immediate areas of governmental 
jurisdiction. For example, it is just beginning to be given 
consideration in the formulation and development of standards, 


procurement and public works policies and activities; in industrial 
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and trade development programs; and incentive programs for the 
advancement of science, technology, industrial research, development 


and innovation, 


RECOMMENDATIONS 

a) In order to improve the competitive position of Canadian 
manufacturers both in domestic and export markets, comprehensive 
joint programs should be initiated by the Federal Government with 
manufacturer associations and provincial governments to encourage 
increased design innovation and the application of industrial design. 

b) Stronger support should be given to the development 
of a Canadian industrial design capability at the various levels of 
education orientated to the requirements of Canadian industry. 

c) Greater emphasis should be placed on basic and 
applied research dealing with the relationship of man to machines, 
systems and environments in order to overcome the lack of consideration 
for human requirements in the design of Canadian products and systems. 
d) Good industrial design practice should be made 
mandatory in the formulation and development of governmental 
standards, procurement and public works policies and activities. 

e) Industrial design should be given greater emphasis 
and more fully exploited as a means of achieving governmental industrial 
and trade development goals. 

f) More positive provision should be made in support 

of industrial design in governmental incentive programs for the 
advancement of science, technology, industrial research, development 


and innovation, 
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1, HISTORICAL BACKGROUND 


1 The National Design Council (NDC) was established 
by Act of Parliament in June 1961 (Appendix A) with the general 

intent of achieving design improvement in the products of Canadian 
industry. The Act designated that the Council be under the direction 
of the Minister of Trade and Commerce. 

ey? With the formation of the Department of 

Industry (DOI) in July 1963, authority for the administration of the 
NDC Act was transferred to the Minister of Industry. 

1.3 The merger of the Departments of Industry, Trade 
and Commerce (ITC) in March of 1969 resulted in the transfer of 
authority of the NDC Act to the Minister of that Department. 

1,4 Since its establishment, the administration of the 
Council's program has been provided by essentially the same 
administrative office, initially identified as the National Design 
Branch under T&C and DOI and currently known as the Office of 
Design Adviser (ODA) under ITC. 

ies In addition to its administrative responsibilities 

to the Council, the ODA continues to have the prime responsibility 
for the formulation and integration of design projects relevant to the 
Departmental activities of ITC. 

1.6 As the NDC is the declared national design authority, 
the ODA on behalf of the Council and the Department participates on 
Federal Government committees of Treasury Board and Privy Council 


and other agencies on matters pertaining to design. 
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2. ROLE AND OBJECTIVES 


7 | The object of the National Design Council is to 
“promote and expedite improvement of design in the products of 
Canadian industry". 

22 The aspect of design which is of particular 
concern to the NDC is that which pertains to the relation of products 
and systems to those who use them. This is a primary factor in 
industrial design. 

2.3 The main role of the NDC is to stimulate 
Canadian industry and to provide it with the assistance necessary 

in order to achieve advancement of industrial design in Canada, 

2.4 The major hindrance to achieving this objective 
is the fact that there is a lack of awareness of the value of good 
industrial design on the part of Canadian industry and the other 
sectors in the economy. Design extends into all fields of human 
endeavour; there are no facets of the economy or society to which 
design is not relevant; nothing devised can be physically realized 
without design; and yet in Canada it is given a low priority in 
terms of activity and expenditure. 

2.5 The economic and social success of a nation, 

to a considerable extent, is measured by the design quality of its 
communities, architectural and engineering achievements and 
particularly by the products which it contributes to the world. 

It can be clearly demonstrated that well-designed living and working 
environments are more conducive to social well-being and greater 
productivity and that products of superior design are more competitive 


in the domestic and world markets. To an appreciable degree, the 
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economic success of the USA, Scandinavian countries and the post-war 
economic resurgence of western European countries and Japan can be 
attributed to good industrial design. 

2.6 The value of good design to an economy and society 
can be demonstrated; conversely so can the negative effect of poor 
design, The most undesireable implication of poor design is that it 
can contribute to economic and social stagnation, Poor design also 
can be detrimental to the basic maintenance of the economy and 
society. For example, poorly designed urban developments, 
including housing, educational and hospital facilities and 
transportation services, not only result in adverse social conditions 
but lead communities into financial crisis. Poorly designed systems 
and products have created almost insoluble problems such as air 

and water pollution, traffic congestion and urban blight which divert 
valuable human and financial resources from more constructive 
applications, Therefore, not only is it important to appreciate the 
value of good design but to recognize the detrimental implications 

of mediocre and poor design. 

Beh The studies and analyses conducted by the NDC 
since its inception clearly indicate that one of the major deficiencies 
in the design of Canadian products and systems is the lack of proper 
consideration for human requirements which is a primary factor 

in good industrial design. A study completed by Price Waterhouse 
Associates in April 1969 (Summary of the Study of Design in Canada - 
Appendix B) revealed that the mean expenditure per annum by 
Canadian manufacturing establishments on industrial design ranges 
from $100 to $3700. This includes all sources - in-house, purchased 


or gratuitous, Approximately 63% originates from engineering 
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departments or from the imagination, ingenuity and skill of the 
owners or officials with no specific design responsibility . 
Approximately 30% is provided by in-house craftsmen, staff 
designers, engineering departments or consultant industrial 
designers with specific responsibilities. The remaining 7% is 
obtained from foreign eae and other sources. Although 
overall statistics from other countries are not available for 
comparison, the expenditures on industrial design by a number of 
successful corporations in the USA have been obtained which 
emphasizes the insignificance of expenditures on industrial design 
on the part of Canadian industry (Appendix C), 
2.8 The lack of design innovation in Canadian industry 
is diminishing the competitive position of Canadian products both 
at home and abroad. The emphasis on greater industrial 

' productivity is valid; however, without greater industrial design 
activity, this will not be sufficient to satisfy important markets 
for Canadian manufactured products. Evidence of a positive design 
approach can be demonstrated by again citing the Japanese example. 
29, The rapid development of industrial design in 
Japan which has contributed remarkably to increasing trade both 
at home and abroad is partly due to the friendly aid extended by 
industrially advanced western nations and partly to the enterprising 
and independent spirit of the Japanese people. 

Through such preliminary techniques as foreign 
fact-finding missions and participation in international design 
organizations, Japan has progressed rapidly since 1958 in advancing 
the design of its industrial products. Knowing the importance of 


good product design, the government, educational foundations, 
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business organizations and design associations adopted an extensive 
program for harnessing the nation's traditional and cultural 

beauty and the appreciation of beautiful things to comply with the 
world demand for well-designed products. This nation wide design 
program includes basic research and guidance, promotion of design 
for specific business needs and the education of both consumers 
and manufacturers. 

As for design administration, the Japanese 
government in 1958 established the design section in the Ministry of 
International Trade and Industry. This section co-ordinates the 
promotion of good design and offers guidance and encouragement 
in creative and original design. The government maintains large 
design research and development laboratories staffed by both 
scientific and design experts. Each of these 150 design research 
centers, maintained by the national and local governments and 
located throughout Japan, is equipped to handle specific problems 
of materials, merchandise requirements and design tradition 
that exist ina given region. They are similar to research and 
development departments found in large enterprises in the United 
States. They are also geared to give design guidance to small 
manufacturers who cannot afford their own design staff. 

These and other allied efforts by governmental 
and private groups are oriented towards Japan's ultimate goal in 
this field - to make continued efforts in producing unique ‘hybrid’ 
designs which incorporate the best of East and West, and thus 
significantly and increasingly expand her export markets. 

2.10 Unfortunately, such appreciation of design 


and desire for concerted action does not exist amongst the majority 
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of the decision makers in Canadian industry and government to the 
same extent that it does in Japan and other countries. Although 
there are a number of outstanding exceptions, the lack of good 
design application is very evident in our environments and products. 
Are || Nevertheless, it must be acknowledged that 
industry and government, and not the public, have the prime 
responsibility for the application of design, with government 
playing an increasingly important role. 
As to the role of the Canadian governments, the 
1967 Fourth Annual Review of the Economic Council of Canada has 
revealed that 40% of Canada's products and services are directly 
purchased by governments. This major 'customer' position of 
public authorities demands much more sophisticated design 
planning and decision making on the part of government agencies 
responsible for design and the procurement of services and products. 
Therefore, in order that the Canadian economy 
and society can gain full value from good design both domestically 
and abroad, comprehensive joint programs should be undertaken 
between industry and government, including provincial governments, 
with the Federal Government providing the initiative. 
2.12 In this regard, the NDC has implemented a number 
of projects,through the departments with which it has been associated, 
in co-operation with manufacturer associations and current plans are 
for greater concentration on joint programs with industry. 
2.13 In respect to government standards and procurement, 
agencies of the Federal Government with responsibilities for these 
functions have become increasingly receptive to good design primarily 
as the result of cost benefit demonstrations implemented in connection 


with government office accommodation. 
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2.14 To date, industrial design has not been sufficiently 
exploited by federal government agencies charged with responsibilities 
for industrial and trade development or adequately recognized in 
programs created to foster industrial research, development and 
innovation. However, this condition is expected to improve within 
the framework of the new Department of Industry, Trade and 
Commerce. 

2015 The majority of the federal government industrial 
research and development incentive programs are orientated to 

the engineering aspects of scientific activity, Research and 
development in the natural and social sciences as they relate to 
industrial products and systems are not given sufficient attention, 

In evolving new or improved products and 
systems which are user orientated, it is necessary to reconcile 
the engineering and human requirements. The physiological and 
psychological needs of the user are given full consideration by 
the industrial design process in addition to advancing the 
"state of the art" for the respective technologies. 

The full product cycle requires constant 
interplay of all the disciplines that are involved from the concept 
stage to the final stages of production and marketing. Therefore, 
industrial design should be clearly identified as an eligible 
current expense in the regulations of governmental R&D programs 
both in terms of basic and applied research as well as development 


and innovation. 
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3. ORGANIZATION 


3.1 National Design Council Organization 
bi) a! The organization chart presented (Appendix D) 


shows the current organization of the NDC including its 
administrative arm, the Office of the Design Adviser (ODA), 
Department of Industry, Trade and Commerce. 

3452 The NDC is composed of seventeen members 
appointed by the Governor in Council for terms of three years. 

A list of current members of the NDC is attached (Appendix E). 
3.1.3 The ODA comprises a General Director, 
design consultants and administrative support for the formulation, 


development and implementation of the NDC program . 


3.2 Channels of Communication 
3.2.1] The NDC reports to the Minister of Industry, Trade 


and Commerce through its Chairman. An annual report of the 
operations of the Council is submitted by the Chairman within three 
months after the termination of each fiscal year. 

3.252 The NDC recommends programs for the consideration 
of the Minister. 

3.2.3 The Minister in turn may refer proposals for the 
consideration of the NDC. 

3.2.4 The budget for the NDC program is provided through 
the Department of Industry, Trade and Commerce and is allotted at 
the discretion of its Minister. The NDC does not have direct control 
of funds, 

35250 The General Director acts as operational 


liaison between the NDC and ITC. 
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3.3 Units Responsible for Scientific Activity 
Bou The NDC does not undertake intramural research 


and development or industrial design activities as such, It initiates 
programs to stimulate such activities and on a limited basis offers 
financial assistance for selected activities. 

3.3.2 Internally, the ODA carries out technical and 
economic studies which provide the base for policy recommendations 
and the formulation of the NDC program. Complex studies are 
contracted out to professional consultants. 

3.3.3 The stimulation of design activity is primarily 
achieved through promotional means such as exhibits, publications, 
seminars, awards, demonstrations and through an advisory service 
to industry, business, educational institutes, the professions, 
governments and others concerned with design, A technical design 
reference library is maintained for this purpose. 

3.3.4 Financial assistance is offered in the form of 
scholarships for advanced training in industrial design; grants 

for design research of a non-proprietary nature; grants in support 
of groups qualified to assist the NDC in the achievement of its 


objects (Appendix F), 
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4. ORGANIZATIONAL FUNCTIONS 


4.1 Statutory Responsibilities and Functions 
4.1.1 The statutory functions and powers of the NDC 


regarding scientific activity are not limited as long as they are 
within the framework of the objects of the NDC as specified in 
Section 10 of the NDC Act (Appendix A). The extent to which the 
functions and powers are expedited are at the discretion of the 
Minister of Industry, Trade and Commerce, 


4.2 Functions and Responsibilities in Relation 
to other Federai Agencies 


4.2.1 The NDC may recommend to the Minister policies 
and programs for adoption and implementation in any areas of 
governmental jurisdiction. Specifically, through the ODA it 
provides an advisory service to ITC, Treasury Board, Privy 
Council and other departments and agencies wishing its assistance 
on matters pertaining to design. 


4.3 Functions and Responsibilities in Relation 
to Industry 


4.3.1 It is the responsibility of the NDC to advise the 
Minister on the state of design in Canadian industry; to recommend 
programs for stimulating and assisting Canadian industry in achieving 
design improvement; to give direction to ODA in the implementation 
of such programs and to evaluate and report on their effectiveness. 


4.4, Functions and Responsibilities in Relation 
to Educational Institutes 


4.4.) The NDC may and does offer advice and financial 
support to educational institutes for the advancement of industrial 
design education, design research and design promotion; specifically 


through its annual scholarships and grants program (Appendix F). 
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4.5 Functions and Responsibilities in Relation 
to International Scientific Activities 
The Council is a member of the International 
Council of Societies of Industrial Design and participates at its 
assemblies, congresses and support committees concerned with 


the advancement of industrial design. 


4.6 Review of Operational Effectiveness, Duties and Goals 
4.6.1 All program activities are evaluated annually for 


purposes of long range planning and for annual budgeting. Although 
many of the NDC activities are prhuotonat and difficult to 
measure in terms of cost benefits, criteria other than cost are 
used as a basis for judgement. Where feasible, projects are 
evaluated on the basis of their contribution to industrial and trade 


development and other Canadian economic and social objectives. 


4,7 Outside Studies of Operating Procedures 
457 3h Several studies were commissioned to advise on the 


effectiveness of the ‘Design Canada’ Centre Program andto recommend 
improvement measures. 


4.8 Relationship Between Responsibilities and 
Powers and Activities 


4.8.1 The NDC has the prerogative of recommending to the 
Minister any proposals which it feels will best achieve the objects of the 
Act. The extent to which such proposals are accepted is at the discretion 


of the Minister and subject to prevailing economic constraints. 


4.9 Major Hindrances 
4.9.1 The lack of awareness of the value of industrial design 


not only on the part of Canadian industry but on the part of governmental 
departments and agencies which should be concerned about design. 
4.9.2 The hesitancy to accept industrial design as a 


significant consideration in governmental programs for the advancement 
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of science and technology, industrial research, development and 
innovation, 

4.9.3 The lack of commercial intelligence and statistical 
information necessary as a base for the formulation of programs and 
the determination of priorities. 

4.9.4 Foreign ownership of Canadian industry which 


tends to minimize the opportunities for encouraging design innovation 


in Canada. 
4.10 Changes in Organization Functions 
4.10.1 On the assumption that major hindrances can be 


overcome and that stronger support to industrial design will be 
forthcoming, it is probable and desireable that the scope of the 

NDC will broaden and will become more policy and less 

operational in orientation, The ideal condition would be for the NDC 
to provide the "umbrella" under which the following will transpire 
4.10.2 Industrial design activities in the Federal 
Government will become integral functions of departments 

and agencies. 

4.10.3 Manufacturer associations will establish 
committees to conduct programs for advancement of industrial design. 
4.10.4 Provincial governments will establish agencies to 
foster industrial design at the regional level. 

4.10.5 Educational institutes will establish facilities 

for industrial design training. 

4.10.6 Public and private institutions will undertake 


greater research and development related to industrial design. 
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5. PERSONNEL POLICIES 


5.1 The personnel policies of the NDC pertain only to 
its administrative arm, the ODA of ITC. 

See Since the bulk of the NDC activities are 
implemented extramurally, the primary need is for personnel 
knowledgeable in the field of industrial design with an appreciation 
of economic and other factors which influence design, production 
and marketing. All such personnel are identified as consultants 
and their function is to study and analyse existing conditions, 
formulate proposals for projects to improve conditions, and develop 
the formats and specifications by which such projects can be 
implemented either by intramural or extramural resources, 

a Canadian universities or other educational 
institutes produce few graduates in the field of industrial design, 
particularly in the disciplines of design research and design 
management. Consequently, qualified personnel are difficult to 
obtain from within Canada. The majority of the design consultants 
received their education abroad or developed their capabilities 
through practice. The greater percentage of the consultants are 
originally from the USA or Great Britain. 

5.4 The criteria for identifying those who will be 
creative and effective researchers is built into the formats for 
R&D projects. The ability to structure R&D projects that will 
bring forward the desired intelligence is the main criteria. 

5.9. Personnel capable of preparing criteria and 
specifications for the development and implementation of research 


activities are selected for research administration. 
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5.6 Since extramural research activities predominate, 
a higher value is placed on administrators of research in terms of 
promotion and salaries. 

Dik, Personnel showing the greatest potential are 
permitted to attend conferences, seminars and short courses which 
will contribute to their personal development. Such permission is 


limited due to manpower constraints. 
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6. DISTRIBUTION OF ACTIVITIES 


6.1 Although it is the object to extend activities to 
all regions of Canada, in practice, in addition to Ottawa, 
intramural activities are carried out in Toronto and Montreal. 
Extramural activities are implemented regionally in the following 
general pattern - Ontario, Quebec, Manitoba, British Columbia, 
Alberta, Saskatchewan and the Atlantic Provinces, 

6.2 Ontario and Quebec are most receptive to 
activity related to industrial design. 

6.3 Investigations are conducted on a regional basis 
to determine the extent of industrial design activity in industry and 
academic institutes including design education. 

6.4 The NDC works closely with provincial 
government sponsored agencies concerned with the advancement 
of industrial design specifically Ontario, Manitoba and 

British Columbia. Modest financial support has been extended 

to such agencies. 

6.5 There is no doubt that if regional governments 
would undertake activities for the advancement of design, cost 
benefits could be achieved if the scope of the program was extended 
and sufficient funding was made available. For example, 
co-operative projects with regional governments have been carried 


out on a basis of cost and/or administrative sharing. 
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7. PERSONNEL ASSOCIATED WITH SCIENTIFIC ACTIVITIES 


ul 


The current personne] establishment of the ODA 


is forty-seven with a total manpower allocation of forty-five. This 


establishment is augmented by two office service positions and a 


financial analyst seconded from service branches of the Department. 


Categories of personnel are as follows: 


gee 


7.3 


Professionals 18 
Other supporting personnel 29 
Number of professional staff with administrative 
duties - six (6). 
Degree staff only - (Bachelor level) 

Canada 
(i) Country of birth. 


(ii) Country in which secondary education 
taken, 


(iii) Country in which university degree 
taken. 


(iv) Number of working years since 
graduation (average). 


(v) Number of years employed in present 
organization (average). 


(vi) Average age. 


(vii) Percentage able to operate effectively 
in Canada's two official languages. 


The balance of professional staff listed under 7.1 


i.e. fifteen (15) possess diplomas in arts or design. Until recently, 


there were no universities in Canada granting degrees in industrial design. 


USA 


3 


42 
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7.4 Total number of professional staff in each degree 


category for: 


1962 nil 
1963 nil 
1964 2 
1965 2 
1966 2 
1967 4 
1968 3 
1969(est .) o 
1970-73(est.) 4 
TD Percentage of turnover in degree staff 
1962-1967 incl. nil 
7.6 Percentage of current degree staff formerly employed 


by industry - 100% 
Percentage of current degree staff formerly on staff 
of universities - nil 
Percentage of current degree staff formerly with 
provincial departments or agencies - nil 
Percentage of current degree staff formerly with 
other federal government agencies - nil 
User! Number of staff on education leave - nil 
Miso Number of university students given employment in the 


field of scientific studies: 


1962 nil 
1963 nil 
1964 3 
1965 3 
1966 5 


1967 5 
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8. EXPENDITURES ASSOCIATED WITH SCIENTIFIC ACTIVITIES 
———— em REE 


8.1 


Funds for the design program of the NDC have been 


allotted on the basis of standard objects of expenditure and a breakdown 


within specific categories is not available. The allotment of these 


funds, however, covers intramural R&D, data collection, R&D in 


universities and support of education in the industrial design field. 


Total funds allotted, exclusive of salaries, are as follows: 


Allotted 


1962-63 


1963-64 


1964-65 


1965-66 


1966-67 


1967-68 


1968-69 


1969-70 


1970-7] 


LOT 22 


1972-73 


1973-74 


$ 127, 650 
188,200 
348, 650 
505, 700 
537, 247 
843, 600 
899, 080 
935, 000 
935, 000 
1, 221, 000 
5, 115, 000 


7,525, 000 


The most direct funds allotted under the NDC program 


are for scholarships and grants for the study of industrial design and for 


design research. Expenditures from 1962-63 to 1968-69 are as follows: 


1962-63 


1963-64 


1964-65 


1965- 66 


Scholarships 


$1, 500 
$8, 000 
$10, 000 


$10, 500 


$11, 900 
$7, 000 
$16, 100 


$6, 300 
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Scholarships Grants 
1966-67 $4, 250 $18, 880 
1967-68 $24, 500 $33, 575 
1968-69 $25, 550 $114,147 
8.2 Operating and capital funds allotted are included in the 


total budget allotment listed under 8.1. 
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9. RESEARCH POLICIES 


Ont Units Concerned With Intramural Activities 
ee! Programs and projects are selected by two basic means: 


a) onthe basis of economic and technical studies 

initiated by NDC. 

b) by identification of industrial and trade 

development programs and projects to which a 

contribution would be made by the advancement 

of industrial design. 

The Department of Industry, Trade & Commerce 

is the source for the latter. The programs and 

projects of Treasury Board, Privy Council and 

other departments and agencies with which the 

NDC is involved influence selection. 
Cine Program Planning and Budgeting (PPB) is the 
primary means for establishing priorities. Benefit to the economy, 
society and the objects of the NDC are considered in the process. 
Ones Versions of CPN or PERT are used for complex 
programs. A system of Project Briefs and Activity Sheets are most 
commonly employed for the development and implementation of projects. 
9.1.4 Complex projects in support of intramural programs 
have been contracted out, specifically with respect to research related 
to the environments of home, work and play. The most extensive projects 
have been concerned with office environment to establish factors which 
must be considered in office planning and the design of furniture, 
furnishings and equipment. 
OFIRS Funding of extramural research programs in the 


universities is provided through the NDC scholarships and grants 
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program. Industry is eligible for such funding if they are prepared 
to release the results for general use. Preference is given to 
extramural research which relates to intramural programs, 
however, sufficient allowance is made for unrelated projects which 
have potential application beyond immediate intramural concerns. 
9.1.6 The research activity of the NDC is short term, 
therefore, there has been no need to shift research resources to 
meet changes in the technical environment. 

SSE Since the sources for research associated with 
industrial design are limited, there are few occasions when 
transfers would prove beneficial . 


Dee Units Exclusively Concerned with Extramural 
Research Activities 


Se Ae | The only regular funding for extramural activities 
is provided through the NDC scholarships and grants program, 
Applications are invited annually for financial assistance under this 
program. Applications are considered by the Professional Relations 
Committee and recommended for the approval of the NDC. 
Generally, the factors for acceptance are considered in the 
following order: 

i) Policies of granting agency. 

ii) Nature of proposed project. 

iii) Previous record of achievement of unit or 

individual requesting funds. 
RP Ap Priorities are established on the basis of 
significance to the economy and the advancement of industrial design. 
92.3 Major projects are monitored by the ODA at 
critical stages. The results of most projects are applied further to 


NDC funding at which time meaningful evaluation can be carried out, 


Science Policy 7845 


23 The funding for the scholarship and grant program 
is limited and the demands exceed the supply. Resources are 
allocated commensurate with their significance to the economy and 
the advancement of industrial design and the magnitude of the 
project. Total dependency on NDC funds is also a consideration, 
9.2.4 Recipients of grants for major projects are 
requested to present plans and employ methods such as CPN and PERT 
in the development and implementation of their projects. 

hoe die) Projects under the scholarship and grants program 
are supported by an outright grant which is not subject to transfer, 
O20 Percentage of funds available to the agency for 


the support of extramural scientific activities actually expended: 


1962-63 52% 
1963-64 60% 
1964-65 60% 
1965-66 31% 


1966-67 46% 
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10, RESEARCH OUTPUT 


10.1 To date, the results of research activities, in their 
original form, have been recorded in the technical design reference 
library which is maintained in Ottawa and also made available 
through the two design centres in Toronto and Montreal. The 
results are referred to for the development of NDC programs 

and are used externally mainly by professionals, educators, 
students and technical writers. 

10.2 The type of research activities sponsored by 
NDC normally do not lead directly to patents or licences, 

10.3 Technical writers have extracted information 
from research projects for incorporation in publications and other 
audio/visual forms such as filmstrips and exhibits in connection 
with NDC projects for stimulating design advancement. 

10.4 No reports have been issued in their original 
form but extracts have been incorporated in support of 

proposals for specific projects. 

10.5 Seminars and conferences are held on a regular 
basis at the design centres in Toronto and Montreal on the basis 
of the results of research. 

10.6 The technical design reference library includes 
data and sources of data from countries outside Canada. 

10.7 The design consultants who have had the 
opportunity to train themselves in specialized fields are still on 


strength. 
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10.8 The following research capabilities have arisen 
through the direct and indirect support of the NDC, 
a) Industrial Design Department, University of Waterloo 
b) Systems Engineering Associates Limited, Toronto 
c) Design Group, Department of Mechanical Engineering, 
McMaster University. 
d) Department of Industrial Design, University of Montreal . 
109 All of the above mentioned have developed new 
processes for design determination particularly the interface between 
human and engineering factors. 
10.10 Because most of the research output is of recent 
origin full impact of the results is yet to be realized. Notable 


exceptions are described under "Projects". 
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1, PROJECTS: 


Wi Intramural Projects 


1962/63/64 Nil 

1965 Optimal specifications for Government Office 
Furniture to establish criteria and scientific 
systems for determining the design of office 
environments, furniture and equipment, 

1966 Design at Home - Work - Play - to establish 
the economic, social, technological and 
human factors which influence the design of 
environments and their products. 

1967 Study of office organization and planning to 
develop for publication scientific methods 


as a guide for office planning and design of 
office furniture, furnishings and equipment. 


1,2 Extramural Projects - sponsored under scholarships 
and grants program. 
1962-63 Professor R.H. Grooms - Study of basic design 
research in Japan. 
The Toy Testing Council - Development of criteria fore 
safe and effective toys. 
1965-66 Donald Huffman - Research on European lighting systems. 
1967-68 Dr. Donald Coburn - Research on available dental 
equipment and time-motion studies of ten selected groups. 
Charles Hahn - Development of electronic instruction 
console, 
Anthony Mann - Study and report on consumer education 
in the field of design. 
Dudas, Kuypers & Rowan -Research on the design functions 
in industry. 
Professor George Soulis - Research on the interaction of the 


designer and the computer, 
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1968-69 Peter Briggs & Professor Sramek - Development of a 


curriculum for instruction in design principles for 
industrial arts teachers at secondary school level. 
Pierre Tremblay - Research on modular components 
for farm buildings. 

Warren/Gatrill - Design specifications for products that 
can be produced by handicapped people. 

Richard Inglis - Research on the use of plastics in 
European furniture, 

¥ Richard Jasper - Research and development of design 


criteria for a computer/programmer work station. 


11.3 Case Histories 
11.3.1 Case History - Intramural Project 


"applied research and development" 

The results of the intramural research projects 
dealing with the office environment conducted in 1965 and 1967 are being 
applied in the establishment of Federal Government accommodation and 
construction standards by committees under the direction of the Treasury 
Board. 

The Board has recognized that the application of the 
results of the research projects will reduce the cost of Federal Government 
accommodation and construction by an estimated 15%. In addition, greater 
productivity is anticipated on the part of personne] due to improvements 
in operational conditions. 

The pilot project to which the research was first 
applied was Tower B in the Place de Ville complex, Ottawa. Asa 
result, a $2.5 million dollar saving will be realized over a ten year 


period in the case of this building alone, 
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The research projects on office environments 
are related to a major program of the Council titled, "Better Products 
for Modern Living", This program was initiated to take full 
advantage of the extensive building activity planned for Canada in 
the immediate future as a vehicle for stimulating design innovation. 

New concepts are being developed for 
accommodation requirements such as, schools, hospitals and dwellings 
for which new and improved products and systems will be in demand, 
Through applied research and development, it is the intention to 
identify the design requirements for new products and systems and to 
initiate projects which provide incentives for Canadian manufacturers 
to design and produce for this extensive market. 

Since the federal and other levels of governments 
are major customers of such products, initial emphasis is being given 
to the governmental sector. By doing so, not only will immediate 
benefits be realized, but the governments will provide the leadership 
so necessary to stimulate design innovation in Canada. 

1 Us 4 Case Histories - Extramural Projects 

Three examples of where research sponsored 
under the NDC scholarships and grants program has contributed 
specific advantages to: 

a) A specific sector of Canadian industry. 

b) Design education at secondary school level. 

c) The development of a new design management policy 


for Canadian secondary industry. 


a) Dr. Donald Coburn - Research on available dental 
equipment and time-motion studies of ten selected groups. The time-motion 


studies of ten dental practitioners, using different types of equipment to 
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perform the same operation, was conceived and organized by 
Dr. Coburn to determine their relative merits, with the view to 
producing reliable data for the development of better equipment, 
As far as can be ascertained, this has never been done before in 
Canada, the U.S.A., or anywhere else, Only two manufacturers 
of dental equipment in Canada have been located but the findings 
are to be distributed to dental training institutions and clinics 

all across the country. 

Many dentists have been dissatisfied with 
their working posture of endless standing and straining over their 
patients, Dr. Coburn decided to do something about it and his 
argument was sufficiently convincing to obtain a research grant. 
The conclusions drawn in the savings in effort and time to be 
obtained from a new approach to dental equipment was equally 
convincing to one of the two Canadian manufacturers referred to 
above, and their prototype equipment also convinced some leading 


American dental practitioners. 


The said manufacturer which had previously 


been collaborating with Dr. Coburn on developing some new pieces 
of dental equipment had sufficient insight to go through two 
financial re-organizations within a year and to develop a network 


of 56 outlets in Canada and the U.S.A. in expectation of being 


first on the market with a better product, Their output has already 


reached half-a-million dollars with 80% being exported to the 
U.S.A. They have great expectations for the future and readily 


ascribe the new developments to the initial NDC research grant. 
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b) Peter Briggs & Professor Sramek - Development 


of a curriculm for instruction in design principles for industrial arts 
teachers at secondary school level. Since there is a lack of design 
capability in Canada, it is necessary to develop a means of informing 
secondary school students of the potential opportunities in the 
application of design in industry. Therefore, two independent 
researchers at the College of Education in Toronto were given grants 
to develop and introduce the subject of design at secondary school 
level so as to better train the growing generation to understand the 
principles of good design. Their studies have taken them to 

various universities in the U.S.A. - Cranbrook Academy, 

Wayne State University, Rhode Island School, Pratt Institute, etc., 
as well as the Loughborough, Hornsey, Shoreditch and Cardiff 
centres in the United Kingdom. They are also working with the 
Association of Professional Industrial Designers of Ontario and with 
others involved in the development of industrial design training 
courses sponsored by the National Design Council. 

This co-operation with other organizations 
is making the work they do increasingly useful, since it adds an 
orderly step in the progression of students with potential interests 
in this field. The progressive steps being the technical college 
or art school, design education at university degree level and 
finally, post graduation studies. 

c) Dudas, Kuypers & Rowan - Research on 
design functions in industry. One of the major hindrances to the 
advancement of industrial design is the lack of awareness of the role 
of design on the part of Canadian industry. Contributing to this lack 


of awareness is the fact that there is no published information on the 
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on the interaction of design with the industrial and commercial process. 


Therefore, a firm of industrial design consultants was given a grant 
to research and develop the methodology of communicating the 
design process to industry and business. 
This has been achieved by demonstrating 
the design function under different types of product cycles, for 
example: invention of a new concept; innovation based on an 
existing concept; modifications and/or improvements to 
existing products. 
The methodology also includes principles 
of design management in terms of policy, finance and administration. 
The results of this research will be 
produced in various visual forms and directed to the industrial 


business and academic community. 
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9-10 ELIZABETH II. 


CHAP. 24 


An Act for the Establishment of a National 
Design Council. 


|Assented to 1st June, 1961.| 


H® Majesty, by and with the advice and consent of the 
Senate and House of Commons of Canada, enacts 
as follows: 


SHort TIT.e. 


1. This Act may be cited as the National Design Council 
Act. 


INTERPRETATION. 


2. In this Act, 
(a) ‘Council’ means the National Design Council: and 


(b) ‘Minister’ means the Minister of Trade and Com- 
merce. 


NaTIONAL Design Councit. 


%. There shall be, under the direction of the Minister, 
a National Design Council consisting of seventeen members, 
including 

(a) five members who shall be chosen from the fields 
of industry, commerce, and organized labour, 

(b) two members who shall be chosen from the field 
of the distribution of goods, 

(c) four members who shall be chosen from any of the 
fields of architecture, design and engineering, 

(d) four members who are officers or employees of Her 
Majesty employed in departments or agencies of 
the government of Canada that have a specialized 
interest in industrial design, and 


(e) two members of the general public, 


to be appointed by the Governor in Council as provided 
in section 4, 


4. (1) Each of the members of the Council shall be 
appointed to hold office for a term of three years, except 
that of the seventeen first appointed eight shall be appointed 
for a term not exceeding two years. 


(2) One member shall be appuinted to be Chairman of 
the Council for such term, not exceeding three years, as is 
fixed by the Governor in Council. 


(3) A retiring Chairman or other member is eligible for 
reappointment to the Council in the same or another 
capacity. 


(4) A person in order to be eligible to be appointed as a 
member of the Council described in paragraph (a), (0), 
(c) or-(d) of section 3 shall have knowledge of the field he 
is to represent, or of technical aspects of design. 


%. Members of the Council shall serve without remuner- 
ation but are entitled to be paid reasonable travelling and 
living expenses while absent from their ordinary place of 
residence in the course of their duties. 


6. A majority of the members constitute a quorum of the 
Council, and a vacancy in the membership of the Council 
does not impair the right of the remaining members to act. 


7. (1) The Council shall elect one of its members to be 
Vice-Chairman for a term not exceeding three years. 

(2) In the event of the absence or incapacity of the 
Chairman, or if the office of Chairman is vacant, the Vice- 
Chairman shall act as Chairman. 


APPENDIX A 


Short titie. 


Definitions. 
* Council.” 


“* Minister.” 


Meetings 


Procedure 
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Financial 
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§. The Council shall meet at least three times a year 
on such days as are fixed by the Council. 


9. The Council may make rules for regulating its pro- 
ceedings and the performance of its functions and may 
provide therein for the delegation of any of its duties to 
any special or standing committees of its members. 


10. The objects of the Council are to promote and 
expedite improvement of design in the products of Canadian 
industry, and, without limiting the gencrality of the fore- 
going, the Council may, in furtherance of its objects, 

(a) plan and implement programmes to create an aware- 

ness by industry and the general public of the need 
for good design; 


(b) develop methods of achieving improved design; 

(c) assist industry in developing and applying good 
design techniques; 

(d) organize and assist committees and other groups 
in the implementation on a national, regional or 
industry basis of programmes to foster good design; 


(e) recommend to the Minister the awarding through 
appropriate organizations and otherwise of grants 
or scholarships 

(i) to individuals in Canada for study or research 
in design in Canada or elsewhere, and 

(ii) to institutions in Canada to encourage study 
or research in design in Canada; 

(f) grant or issue certificates, citations or awards of 
merit in respect of Canadian products of outstanding 
design; and 

(g) arrange for and sponsor the exhibition of displays 
of good design in Canada and abroad 


11. (1) The Minister may refer to the Council for its 
consideration and advice such matters relating to the 
promotion and expedition of the improvement of design 
in Canada or otherwise relating to the operation of this 
Act as he thinks fit. 


(2) The Council shal] investigate and report on all 
matters referred to it pursuant to subsection (1) and shall 
make such recommendations to the Minister in respect 
thereof as it deems appropriate. 


GENERAL. 


12. (1) In order to carry out its objects the Council 
shall utilize the services of such oificers and employees 
employed in the Department of Trade and Commerce as 
the Minister may designate for the purpose. 


(2) Subject to subsection (1), the Minister may provide 
the Council with such professional or technical assistance 
for temporary periods or for specific work us the Council 
may request, but no such assistance shall be provided other- 
wise than from the public service of Canada except with the 
approval of the Treasury Board. 


13. The Council is not an agent of Iler Majesty and the 
members of the Council as such are not part of the public 
service of Canada. 


14. I:xpenditures for the purposes of this Act shall be 
paid out of moneys appropriated by Parliament to defray 
the charges and expenses of the public service of Canada 
within the Department of Trade and Commerce. 


15. The Chairman of the Council shall, within three 
months after the termination of each fiscal year, submit 
to the Minister a report of the operations of the Council 
for that fiseal year. 


Reference to 
Council. 


Council to 
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and report 


Staff. 
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Her Majesty 
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INTRODUCTION 


The practice and vigour of industrial design in Canada have been 
subjects of concern for some time to the National Design Council 
and the Department of Industry, Trade and Commerce. The Office 

of the Design Adviser in the Department, has sought to evaluate 

the prevailing state in order to fashion sound stimulation policies 
and programs. 


This study of Design in Canada is intended to reveal the extent 
of design awareness, activity, source, expenditure, relationships 
of education, profession and quality of products in well-defined 
sectors of Canadian industry which, collectively, constitute the 
population. This population comprised industries whose "products 
assessed as of design significance" represented $10 million or 
more ''value added" annually. 
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INDUSTRY 


The following broad conclusions are couched in global format and 
are primarily the results of the Price-Waterhouse study of Design 
in Canadian Industry. 


The results of the study point out that approximately half of the 
"population" (industry) is Wesign-aware' and product manifestation 
of design, as represented by the sales revenue associated with 
design activity may be ranked as follows: 


Percentage of Total Annual Product 
Sales Revenue of Design-Aware 


Instigation of Design Establishments 
Establishment, with distingu- 4O% 


ishable cost 


Establishment, with no distingu- 


ishable cost 16 
Foreign parent, etc. with no 

distinguishable cost 15 
Customers 9 
Others a 


Foreign parent, etc. with 
distinguishable cost 7 


Canadian parent, etc. with 
distinguishable cost 2 


Canadian parent, etc. without 
distinguishable cost 2 


100% 
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THE COST OF DESIGN MAY BE RANKED IN TERMS OF THE FOLLOWING SOURCE 


CATEGORIES 


Source of Design 


Engineering department, 
with no specific design 
responsibility 


Imagination, ingenuity 
and skill of owners or 
officials 

In-house craftsmen 


Creative staff designers 


Foreign parent, etc. with 
distinguishable cost 


Engineering department, 
with specific design 
responsibility 


Consultants, industrial 
designers, etc. 


Others 


Percentage of Total 
Annual Design Cost of 
Design-Aware 
Establishment 


32% 


Bt 


100% 


Mean Cost per 
Annum per Design- 
Aware Establishment 


THE MEANS OF IN-HOUSE DESIGN MAY BE EXPRESSED IN THE FOLLOWING MANNER: 


Means of In-House Design 


Gratuitous 
Creative thinking 
Evolution 

None 


Other 


Percentage of Design- 
Aware Establishments 
Possessing a Specific 
Means 

31.4% 

31.3 

31.3 

4.6 

1.4 


100.0% 


Percentage of Design- 
Aware Establishment 
Possessing one or 
more Means 


44 6% 
44.5 
445 
6.6 
2 


142.2% 
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In summary, 78% of industrial design activity, in terms of associated 
product sales, seems to be instigated by the subject manufacturing 
establishments (56%) and by their foreign parents (22%). Further- 
more, 63% of design expenditure in Canada has its source in company 
engineering departments not having segregated design responsibility 
(32%), and in the imagination, ingenuity and ekill of individual 
proprietors (31%). The average annual outlay for design by these 
major sources is in the neighbourhood of $3,650.00, whereas the 
average outlay of all sources of design is about $2,700.00. Finally, 
in-house design activity appears equally divided among gratuitous, 
creative, and evolutionary means. 


The state of design in Canada, with a few notable exceptions can 
not be described as vigorous. 
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Product 


The quality of products produced in Canada in terms of function, 
construction, human factors and aesthetics, varies from industry 
to industry. The most pronounced influence on the design of 
Canadian products stems from the U.S.A. and in varying degrees 
by other foreign countries. 


Those industries which are owned and dominated by U.S.A. usually 
have their products designed in the U.S.A. and/or produced to a 

set of specifications generated by the parent company. With a 

few notable exceptions such as the Communication industry, the 
overall quality of products produced in Canada by U.S.A. firms 

is not high. The areas of design weaknesses in these products 

are in human factors and aesthetics. Design innovation seems to 

be considerably lacking in products produced in Canada by both 
U.S.A. and Canadian owned industries. It is interesting to note, 
that in certain industries where there ie an abundance of designers 
such as the furniture and clothing industries; the degree of design 
innovation is low. 


There is a definite lack of Canadian design innovation and activity 
within industry across Canada. In most cases, products produced 
and designed in Canada are copies, facsimiles or derivations of 
U.S. and European designs. The most notable example being the 
furniture industry. The overall quality of the products produced 
in the furniture industry again is low with the greatest weak- 
nesses in design occurring in human factors and aesthetics. 


In summation, the observations are couched in a global format and 
indicate that there is not a great demand in Canadian industry 
for design innovation, research and development. This condition 
is paramount in the industrial design, environmental design, and 
graphic design considerations of product design. 


In conclusion, the concern for producing and developing well > 
designed products within Canadian industry is not paramount. A 
greater concern for producing and developing well designed products 
appears to be more prevalent in the highly technical industries 
such as electronics, and communications. 
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Profession 


In North America there is an adequate supply of professional designers 
to meet the demands of Canadian industry, however, due to the large 
proportion of Canadian industry being foreign owned the number of 
Canadian designers available and used within industry is very limited. 
U.S. designers are used almost exclusively by U.S. owned Canadian 
industry. 


In some industries such as, the jewellery industry, designers are 
imported from U.K., Belgium, and Japan in order to meet the demands 
of the industry. Within other industries as fashion, furniture and 
graphics/typography there is a large number of Canadian designers 
within the industries, however the degree to which they are permitted 
to innovate is questioned as these industries products appear to be 
copies, and/or facsimiles of U.S. and other foreign designs. 


Canadian designers appear to have been trained for the most part 

in the U.S. and those that were trained in Canada go elsewhere for 
employment. These facts indicate that Canadian designers have 
qualifications and credentials that for the most part, are unsuitable/ 
or not required in Canadian industry. 


The results of numerous horizontal studies indicate that there is 
an over abundance of professionals in the engineering disciplines 
present within Canadian industry and almost an entire absence of 
professionals in industrial design, environmental design and graphic 
design. This is an interesting phenomenon in some industries 
namely, the aircraft industry, which compares favorably in all 
aspects of design with foreign competition; but there is a total 
absence of professionals in the industrial and environmental design 
fields in this industry. 


In conclusion, there seems to be a consensus of opinion between 
professional designers, evaluators, educators, and consultants that 
there is a definite lack of competent professional designers within 
Canada, however, industry appears not to care because of the abundant 
supply available from the U.S. and other foreign countries. The 
economic opportunities for the professional designers is somewhat 
limited in Canada and this condition has a tendency to drive 
Canadian designers to the U.S. for employment and other career 
opportunities. 


The professional design societies within Canada appear to have a very 
complacent attitude towards these conditions and also seems to lack 
the motivation or incentive to create change within Canadian 

industry in order to, improve and foster design and design innovation, 
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Education 


The various educational institutions within Canada are not training 
people in the design disciplines for specific industry-market areas 
but rather the education in design is only of a general nature, 
however, Canadian schools are training designers for some specific 
industries as fashion, interiors, furniture, graphics and some 

theatre design. This is further exemplified by the fact that design 
curriculums are established within an educational institution in 
relation to the economic structure of the given institution rather 
than in relation to the demands of industry. With the exception of 
Graphic Design the criteria for establishing design curriculums being; 
the economic structure of the institution, leads to unsatisfactory 
curriculums in relation to the demands of Canadian industry. These 
conditions have reduced the overall effectiveness of the educational 
institutions in teaching design. In comparison to similar institutions 
in the U.S. and U.K., Canadian institutions come out comparatively poor. 
An attitude of complacency exists in relation to the degree of content, 
time involved to complete design courses, and placement of designers 
within industry. These facts are substantiated by the number of 
design courses being offered within educational institutions in 
relation to the number of courses in other disciplines such as, 
engineering, that are being offered to students. Design courses are 
being offered as options or fill-ins within the various curricula. 


In conclusion, most graduates have to leave the country; others go 
into teaching industrial arts, while still others are employed by 
local designers -- and there is not a valid way of establishing to 
what extent. 


On querying the colleges, they say "'...Oh yes! Our students 

trained in industrial design find employment in Canadian industry;" 
but upon request for substantiation of this and requests to see 
records in black and white of this being the case, they are very 
reluctant to do so, for in actuality, they do not have documents 

to prove that this is the case. 7 
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GENERAL CONCLUSIONS 


To analyze the problems and opportunities relevant to design, a 
continuing study of Design in Canada was initiated to identify the 
specific industry sectors that need attention. The program is 
structured to respond to situations which arise not only in respect 


‘to industry but to the government, manufacturers, distributors, 


consumers and professionals. If it is the intent of the Department 
of Industry, Trade and Commerce and the National Design Council to 
encourage industry and trade development, and carry out the National 
Design Council Act in order to improve and foster design; the 
following conditions are set out for due consideration: 


Industry 


The extent to which Canadian design activity and innovation is 
carried out within the various industry sectors is affected by 
the fact that Canadian industry is 60 to 70% foreign owned. There 
appears to be an adequate supply of professional designers in 
North America to meet the demands of Canadian industry, however, 
Canadian industries that require design talent tend to import 
rather than encourage internal development. Canadian education 
appears not to relate specifically to industry and Canadian 
designers go elsewhere for employment. The majority of products 
manufactured in Canada have their design origination in the U.S.A. 
or other foreign countries. The strongest influence on design of 
products in Canadian industry are those designs obtained by 
licencing, consultants, and copying designs not protected by 
Design Patents and Copyrights. 


The following is an appraisal of design in the major industry 
sectors: 


DOMESTIC ENGINEERING 


(Motor vehicles, household radio & T.V., small electrical appliances, 
major appliances, boatbuilding and sporting goods.) 


The majority of these industries are U.S. and/or European owned and 
the products produced in Canada are mostly designed in these 
countries. The overall quality of the products produced in this 
industry sector is fair. The quality of construction is fair, the 
functional aspects are fair, their suitability to human use is fair 
and the aesthetic qualities are fair. There is an adequate supply 

of design talent to meet the demands of the industries, however, 
being foreign dominated there is a lack of Canadian design innovation 
and activity within these industries. Demand for design education 
specifically for these industries is not present in Canada due to the 
fact that design origination stems from the U.S. and/or other foreign 
sources. 
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INDUSTRIAL ENGINEERING 


(Communications equipment, electrical industrial equipment, office 
and store machinery, instruments, heating and plumbing, aircraft, 
agricultural implements, truck bodies and trailers, shipbuilding, 
architectural products, and tools, hardware and cultery.) 


The products of these industries are for the most part designed out- 
side Canada with little or no design innovation steming from the 
Canadian industry. This condition is partly due to the fact that, a 
large portion of these industries are U.S. and European owned. 
Quality of the products produced in these industries in terms of 
construction are fair, the functional qualities are good, the 
products suitability to human use are fair and in terms of aesthetics 
the products are fair. ‘The two weakest areas of design in these 
products are human factors and aesthetics. Again, the design 
education opportunities related specifically to these industries 

are limited within Canada due to the demands and number of 
industries that are foreign owned coupled with the degree of design 
origination steming from outside Canada. 


FURNITURE 


(Special furniture, household, office, sash, door and planing mills, 
and musical products.) 


There is a lack of design innovation in these industries. Most 
of the furniture design is copied from U.S. and European furniture 
designs. 


There is an abundance of design talent available to these industries 
however, the overall quality of the products manufactured in Canada 
is only fair. In terms of construction and suitability for human 
use the quality is good, however, in function and aesthetics the 
quality if fair. The weakest areas of design innovation and quality 
are in aesthetics and function. These industries appear to be > 
followers in design innovation rather than leaders in spite of the 
abundance of design talent available to meet the demands of the 
industry. 


TEXTILES 
(Synthetic, cotton, wool, lino and coated fabrics, carpets. ) 


These industries appear to lack design innovation, as most of the 
products are copies from U.S. and European industries, however, 
the overall quality of the products produced by these industries 
is good. Most of the skilled design personnel are trained within 
the industries via apprenticeships and very little demand for 
formally trained design talent exists within the industry. This 
condition affects the demand for educational facilities and 
opportunities related specifically to these industries and there- 
fore they exist in a very limited degree in Canada. 
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CLOTHING 


(Men's, women's, children's, shoes, knitting, hosiery, foundation, 
footwear, fur, hats, and buttons, buckles, and fasteners.) 


_ These industries are well supplied with fashion designers and are 
employed to a great degree within the various industries. The 
products compare favourably with foreign countries, however, most 
of the styles and fashions are copies from European countries and 
the U.S. There is a lack of design innovation within the industry 
and there is indication that suitable educational and training 
facilities exist to a limited degree in Canada. The quality of 
the products produced in these industries appears to be good with 
the major deficiency existing in aesthetics. 


CRAFT 


(Jewellery and silverware, glass and glass products, opthalmic 
goods, leather products.) 


These industries appear to produce a high quality product in the 
high cost or precious goods categories. Design talent related 
specifically to these industries seems to be imported from such 
countries as Belgium, U.K. and the U.S. Apart from the fact that 
The George Brown College in Toronto is the only place where courses 
on jewellery arts and silverware are given; there is a demand for 
more graduates in this field. 


GRAPHICS & TYPO 


(Printing and publishing (magazines), publishing (book), signs 
and displays, and packaging. ) 


There is an abundance of these industries in Canada, however, the 
degree of design activity and innovation is minimal. There is an 
abundance of semi-trained personnel within the industry and a 
limited number of fully qualified designers within Canada. The 
industries tend to train personnel from within their structure 
rather than encourage training by an educational institution in 
Canada. The quality of the products produced by these industries 
is fair, with major areas of design deficiencies in construction 
and aesthetics. 


MISCELLANEOUS - SMALL 
(Brooms, brushes, mops, toys and games.) 


These industries show a lack of design awareness and innovation. 
They seem to be dependent on U.S.A. for design input and rely 
heavily on copying designs from foreign countries. Educational 
facilities related specifically to these industries are minimal 
in Canada, apparently due to the lack of demand from the industry. 
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After review of the findings in the total study of design in 
Canada it is evident from the various inputs of Price Waterhouse, 
Professional designers, educators, professional journalists and 
individuals with a wide degree of experiences in all facets of 
design; that there is a definite correlation and substantion of 
facts and information that permits substantial validation and 
confidence in the total findings. 
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APPENDIX C 


DESIGN EXPENDITURES OF U.S. COMPANIES 


Design expenditures of U.S. companies vary depending upon the type of 
product and technology involved. 


In highly technical industries such as the computer industry, design activity 

is great and companies are extremely design aware. Due to the tremendous 
costs involved in technical developments and research, the design expenditures 
appear minimal in relation to expenditures on research and development, 
however, this is not a true reflection, for the amounts spent on design by 

such companies as IBM and Honeywell are considerable. 


In the consumer product oriented companies where technical innovation 
and advancement is minimal, the design expenditures appear to be greater 


in relation to expenditures on research and development . 


The following is a breakdown of design expenditures by U.S, companies: 


IBM CORPORATION 


Industrial design/human factors engineering represents, on average, 6% 
of hardware development costs for new units and systems - about 25% for 
re-hash or modified designs. 


Small I/O Units % of Development Costs 
New Design 10%, 
Re-hash 4% 


Medium Computers 


New Design 3% 
Re-hash 2% 


Large Computers 


New Design 3% 
Re-hash 1% 


(Software development costs is not included as it is unique to computers and 
represents a very large cost factor.) 


HONEYWELL E.D.P. 
Industrial design/human factors engineering represents, on average, 8-10% 


of hardware development costs for new units and systems - about 24%, for 
re-hash or modified systems. 


Small I/O Units % of Development Costs 
New Designs 10% 
Re-hash 4% 


Medium Computers 


New Designs 5- 8% 
Re-hash 2% 


Large Computers 


New Designs 3-4% 
Re-hash 1% 


7870 


Special Committee 


APPENDIX C Cont'd 


Industrial designers represent 1% of the professionals in engineering (for every 
100 professionals there is 1 industrial design professional). 


WESTINGHOUSE CORPORATION 
MAJOR APPLIANCE DIVISION 


Major Appliances 


Washers, refrigerators, 
dryers, freezers 


POLAROID CORPORATION 


% of Engineering Costs 


On the average, design 
expenditures represent 
about 1/5 of the total 
engineering costs or 
approximately 20%. 

The amount of design 
expenditures varies 
between re-hash and new 
product innovation as much 
as 8%. 


On the average, hardware design development averages 20-25% of engineering 


budget . 


Product Design 


Cameras and accessory 
equipm ent 


Graphics 


Erochures, literature, 
film and camera packaging, 
advertising 


% of Engineering Costs 


> 


20-25% of engineering budget . 
85-95% is new product design 
innovation, (primarily consultants) 
Presently converting to in-house 
design staff. 


10-15% of public relations and 
advertising budget - primarily 
done in-house. 
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APPENDIX E 


NATIONAL DESIGN COUNCIL MEMBERS 


Chairman Mr. John C. Parkin, 
John B. Parkin Associates, 
1500 Don Mills Road, 
Don Mills, Ontario. 


Industry & Commerce Mr. C.A. Peachey, 
Canadian Executive Service Overseas, 
Suite 420, 


1010 Ste. Catherine St. W., 
Montreal, P.Q. 


Mr. Carl A. Pollock, 
President, 

Electrohome Limited, 
809 Wellington St. N., 
Kitchener, Ontario. 


Mr. Gilbert Hardman, 

President, 

Grosvenor Laing Developments 
(Canada), Ltd., 

lith Floor, 

789 West Pender St., 

Vancouver 1, B.C. 


Mr. Philippe de Gaspé Beaubien, 
President, “s 
Quebec Telemedia Inc., 

17th Floor - Room 1725, 

1 Place Ville Marie, 

Montreal, P.Q. 


Organized Labour Mr. Harry Kelman, 
Art Director, 
Canadian Labour Congress, 
100 Argyle Avenue, 
Ottawa, Ontario. 


Distribution Mr. D.S. McGiverin, 
General Manager - Western Division, 
T. Eaton Company Ltd., 
Executive Office, 
Winnipeg, Manitoba. 


Me. t1.Ce: Pollack, 

President & Managing Director, 
M. Pollack Ltée, 

Quebec City, P.Q. 


Engineering & Design Mr. Clair Stewart, 
President, 
Stewart & MOrrison Ltd., 
42 Charles Street East, 
Toronto, Ontario. 


Mr. Marcel Girard, 

Girard, Bruce, Garabedian & Associates, 
1808 Sherbrooke St. W., 

Montreal 25, Quebec. 
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Note: 


General Public 


Government 
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Mirsm nia ata. 

Bata International Centre, 
59 Wynford Drive, 

Don Mri se Ontarso. 


Mr. S.S. Reisman, 
Secretary to the Treasury Board, 
Ottawa, Ontario. 


Mr. G.W. Hunter, 
Deputy Minister, 
Department of Defence Production, 
Ottawa, Ontario, 


Mr. J.H. Warren, 
Deputy Minister, 
Department of Industry, Trade & Commerce, 
Ottawa, Ontario. 


Mr. Lucien Lalonde, 

Deputy Minister, 

Department of Public Works, 
Ottawa, Ontario. 


At present there are two vacancies on the Council. 
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Scholarships and Grants Program 


The National Design Council and the 
federal Department of Industry offer 
a program of scholarships and grants 
to encourage advanced training; re- 
search and to support the promotion 
of industrial design in Canada. 


The program offers: 


1. SCHOLARSHIPS—to persons en- 
gaged in industrial design and to 
students of design for advanced 
study in Canada and abroad in 
the field of industrial design. 


2. GRANTS, RESEARCH PROJECTS 
— to provide financial assis- 
tance to persons qualified to 
engage in research projects di- 
rectly related to industrial design 
in areas which could be of im- 
portance to Canadian industry. 


Scholarships 


Scholarships are available to persons 
engaged in industrial design and to 
students of design for advanced study 
in Canada and abroad in the field of 
industrial design. 


@ CONDITIONS 

Scholarships are awarded on merit. 
Awards will be given only if, in 
the judgment of the National De- 
sign Council, the program of study 
planned by the applicant has been 
well chosen in relation to the appli- 
cant's previous training and experi- 
ence. Preference will be given to 


Special Committee 


3. GRANTS, DESIGN PROMOTION 
— to institutes and organizations 
qualified to sponsor and carry 
out activities promoting indus- 
trial design in Canada. 


Definition of Industrial Design: that 
activity directed at determining the 
materials, mechanisms, shapes, col- 
ours, surface finishes and decora- 
tions of objects which are to be re- 
produced in quantity by industrial 
processes. 

Excluded from this program are ac- 
tivities which are exclusively identi- 
fied with the fields of fine art, handi- 
craft and architecture, except when 
these activities relate directly to the 
field of industrial design — e.g. fields 
such as packaging, craft based indus- 
try, manufactured architectural com- 
ponents and structural systems. 


courses of study which could be ap- 
plied to important areas of Canadian 
industry. 


@ CITIZENSHIP AND RESIDENCE 

All scholarship applicants must have 
resided in Canada for at least one 
year and must intend to continue in 
the field of industrial design in Can- 
ada upon completion of their studies. 


@ ACADEMIC QUALIFICATIONS 

(a) Scholarships will normally be 
awarded to applicants with prov- 
en ability in design who are 
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Activities solely concerned with the 
design of materials, mechanisms, and 
production processes which are ex- 
clusively associated with the field of 
engineering are not admissable. 


All communications 
regarding scholarships and grants 
should be addressed to: 


Registrar, 

DESIGN CANADA 

Scholarships and Grants Program 
Department of Industry 

Ottawa 4, Ontario 


employed in the field of industrial 
design and hold an acceptable 
degree or diploma in industrial 
design or related fields. 
Scholarships may be awarded to 
outstanding design students who 
have completed at least two years 
of an industrial design course in 
a recognized institute and wish 
to continue and amplify their de- 
sign studies. 


® APPLICATIONS 
Applications for scholarships must 
be made on the approved form and 


(b 


must be filed not later than April 1 
of any given year. No guarantee will 
be given that late applications will 
be considered. 

Applications must be accompanied 

by supporting documents collated in 

the following order: 

(a) evidence of academic qualifica- 
tions, or academic records in the 
case of students. 

(b) three letters of recommendation 
(forwarded directly to the Nation- 
al Design Council) by qualified 
persons with a knowledge of the 
qualifications and ability of the 
applicant and the nature of the 
applicant’s planned course of 
study. 
illustrations of achievements in 
industrial design or related fields, 
including any papers or publica- 
tions originated by the applicant. 
full details of planned course of 
study, name of institute, duration 
of course, and intended com- 
mencement date. 

(e) a brief, describing what the appli- 
cant believes the planned course 
of study will do towards improv- 
ing his industrial design capa- 
bilities and how this could be 
applied to Canadian industry. 

(f) amount of award required and in- 

formation concerning known and 

anticipated expenses, including 
those for tuition, materials, travel 
and living. 

a letter of acceptance from the 

institute to which the applicant 

has applied, including one from 
the head of the department 


~ 


(c 


(d 


= 


~~ 
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agreeing to supervise and report 
on the applicant’s study and 
training. If this letter is not avail- 
able, the applicant may forward 
the other documents in order to 
meet the April 1 deadline, How- 
ever, undue delay will disqualify 
the applicant from consideration. 


@ TENURE OF SCHOLARSHIPS 
Scholarships are for one academic 
year and the successful applicant 
may commence tenure anytime after 
the award but in no case later than 
March 31 in the following year. 
After a scholarship is awarded, the 
National Design Council may permit 
a change in the course of studies or 
in the institution of tenure. Requests 
for such changes made reasonably 
in advance, will be considered only 
in exceptional circumstances and 
must be accompanied by a statement 
from the department head of the 
institute concerned. 


@ RENEWALS 

Scholarships may be renewed at the 
discretion of the National Design 
Council. An applicant for a renewal 
must complete a new application 
form together with a written report on 
progress to date. A statement from 
the head of department of the insti- 
tute the applicant plans to attend 
must support an application for re- 
newal. 

Applications for renewal must be re- 
ceived before April 1 of any given 
year to ensure consideration for as- 
sistance for the year following this 
date. 


@ DEMONSTRATING AND 
INSTRUCTING 

A scholarship holder is permitted to 
demonstrate or instruct for a maxi- 
mum of three hours per week, pro- 
vided the department head of the 
institute considers it desirable, and 
on condition that it does not hinder 
the progress of his studies. A scholar- 
ship holder may accept remuneration 
for such work at the usual rate paid 
by the institution concerned. 


@ REPORTS 

On completion of the studies for 
which their awards were received, 
recipients of scholarships must sub- 
mit a report to the National Design 
Council by June 1st of the year fol- 
lowing the award. 


@ PAYMENTS 

Scholarship payments are made di- 
rectly to the applicant in amounts 
determined by his commitments to 
the institute he will be attending. A 
portion of the payments will be with- 
held until the applicant's report has 
been submitted. 


G ra nts Research Projects 


Grants are available to persons quali- 
fied to engage in research projects 
directly related to industrial design, 
in areas which could be of impor- 
tance to Canadian industry. 


CONDITIONS 

Individuals applying for grants for 
research projects must have resided 
in Canada for at least one year. In 
the event of a group applying, one 
member who will be active in the 
project must so qualify. 


@ ACADEMIC QUALIFICATIONS 

All individuals or members of groups 
must have proven ability to carry out 
the intended research project and 
must hold an acceptable degree or 


diploma in a course related to the 
type of work to be undertaken. 


@ APPLICATIONS 

Applications for grants must be made 
on the approved form and must be 
filed no later than April 1 of any year, 
if the grant is required for the year 
following this date. No guarantee will 
be given that late applications will 
be considered. 


Applications must be forwarded, com- 
plete with supporting documents, col- 
lated in the following order: 


(a) evidence of academic qualifica- 
tions of the individual or mem- 
bers of group who will be involved 
in the design research project. 


(b) three letters of recommendation 
(forwarded directly to the Nation- 
al Design Council) from qualified 
persons with a knowledge of the 
qualifications and ability of the 
applicant(s) and the planned re- 
search project. 

the results of previous design re- 
search projects undertaken by 
the applicant(s). 

full details of planned research 
project, names of those who will 
be involved, facilities to be used, 
organizational plan and program 
of activities. 

a brief, describing how the appli- 
cant or applicants believe the re- 
sults of the project could benefit 
Canadian industry. 


~~ 
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(d 


~ 
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(f) amount of grant required, in- 
cluding details of known and 
anticipated expenditures to be 
incurred. 


in the event that the project is 
to be conducted by individuals or 
groups as part of an educational 
or other institute, a letter of com- 
mitment must be provided by the 
head Of the institute. 


— 


(g 


@ TENURE OF GRANTS 

Grants are for one full year and suc- 
cessful applicant(s) may commence 
tenure anytime after the awarding of 
the grant but no later than one year 
after April 1 of the year in which the 
grant was awarded. After a grant has 
been awarded, the National Design 
Council may permit a change in the 
program or in the tenure provided it 
can be justified and financed within 
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the regulations governing the grants 
program. 


@ RENEWAL 

No commitment can be given for as- 
sistance beyond the original grant. 
However, grants may be renewed at 
the discretion of the National Design 
Council. Applications for renewal 
must be completed on new applica- 
tion forms together with a written re- 
port on progress to date. 


@ REPORTS 

Recipients of grants must submit 
interim progress reports at intervals 
to be established by the National De- 
sign Council on the basis of the pro- 
ject program. All reports and subse- 
quent publication of the results of 
the project will become the property 
of the National Design Council for 
public distribution. 


@ PAYMENTS 

Grant payments are made directly to 
individual applicants or to an ap- 
pointed agent of a group of applicants 
at predetermined intervals during the 
execution of the project subject to 
the acceptance of the interim pro- 
gress reports. The first payment 
will be sufficient to commence the 
project. 


G ra nts Design Promotion 


Grants are available to institutes and 
organizations qualified to sponsor 
and carry out activities promoting in- 
dustrial design in Canada. 


@ CONDITIONS 


@ RESIDENCE 

Institutes and organizations apply- 
ing for grants must be located in and 
intend to sponsor and carry out the 
program in Canada. 


@ SPONSOR QUALIFICATIONS 

(a) Grants will normally be awarded 
only to sponsoring institutes and 
organizations with a recognized 
status within the community. 

(b) Grants may be awarded sponsor- 
ing groups which do not have 
such recognition provided they 
have the support of an authorita- 
tive body. 

@ APPLICATIONS 

Application for grants by sponsors 

must be made in the approved form 

and must be filed no later than April 

1 of any year, if the grant is required 

for the year following this date. No 

guarantee will be given that late ap- 
plications will be considered. 

Applications must be forwarded, com- 

plete with supporting documents, col- 

lated in the following order: 

(a) evidence that sponsor has recog- 
nized status in the community, or 
has the support of an authorita- 
tive body. 


(b) evidence of ability to sponsor the 
type of program proposed. 

(c) the results of any previous pro- 
grams conducted by the sponsor 
relative to the proposed program. 

(d) full details of proposed program, 

names of organizers, facilities to 

be used, and organizational plans 
and program of activities. 

a brief, describing what the spon- 

sor intends to achieve with the 

program towards the promotion 
of industrial design. 

(f) amount of grant required, in- 
cluding details of known and 
anticipated expenditures to be 
incurred. 

mM TENURE OF GRANTS 

Grants are for one full year and suc- 

cessful applicant(s) may commence 

tenure anytime after the awarding of 
the grant but no later than one year 
after April 1 of the year in which the 
grant was awarded. After a grant has 
been awarded, the National Design 

Council may permit a change in the 

program or in the tenure provided it 

can be justified and financed within 
the regulations governing the grants 
program. 


@ RENEWAL 

No commitment can be given for as- 
sistance beyond the original grant. 
However, grants may be renewed at 
the discretion of the National Design 
Council. Applications for renewal 
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must be comp'eted on new applica- 
tion forms together with a written re- 
port on progress to date. 


@ REPORTS 

Recipients of grants must submit in- 
terim progress reports at intervals to 
be established by the National De- 
sign Council on the basis of the 
project program. All reports and sub- 
sequent publication of the results of 
the project will become the property 
of the National Design Council for 
public distribution. 


@ PAYMENTS 

Grant payments are made directly to 
individual applicants or to an ap- 
pointed agent of a group of applicants 
at predetermined intervals during 
the execution of the project, subject 
to the acceptance of the interim 
progress reports. The first payment 
will be sufficient to commence the 
project. 
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MEMBERS OF THE SPECIAL COMMITTEE 


ON 
SCIENCE POLICY 


The Honourable Maurice Lamontagne, Chairman 


The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Grosart 
Haig 

Hays 
Kinnear 
Lamontagne 
Lang 
Leonard 
McGrand 


Nichol 

O’Leary (Carleton) 
Phillips (Prince) 
Robichaud 
Sullivan 

Thompson 

Yuzyk 


Patrick J. Savoie, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday, Sep- 
tember 17th, 1968: 


“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 


That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countres and of the re- 
quirements of the new scientific age and, without restricting the gener- 
ality of the foregoing, to inquire into and report upon the following: 


(a) recent trends in research and development expenditures 
in Canada as compared with those in other industrialized countries; 

(6) research and development activities carried out by the 
Federal Government in the fields of physical, life and human 
sciences; 

(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 

(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the 
purpose of the inquiry; 

That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print 
such papers and evidence from day to day as may be ordered by the 
Committee, to sit during sittings and adjournments of the Senate, and 
to adjourn from place to place; 

That the papers and evidence received and taken on the subject 
in the preceding session be referred to the Committee; and 

That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kin- 
near, Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), 
Phillips (Prince), Sullivan, Thompson and Yuzyk. 


After debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 


Extract from the Minutes of the Proceedings of the Senate, Thursday, 
September 19th, 1968: 


“With leave of the Senate, 
The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 
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That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” 


Extract from the Minutes of the Proceedings of the Senate, Wednesday, 
February 5th, 1969: 
With leave of the Senate, 
The Honourable Senator McDonald moved, seconded by the Honour- 
able Senator Macdonald (Cape Breton): 
That the names of the Honourable Senators Blois, Carter, Giguére, 
Haig, McGrand and Nichol be added to the list of Senators serving on 
the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative. 


ROBERT FORTIER, 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


TUESDAY, June 17, 1969. 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 3.30 p.m. 


Present: The Honourable Senators Lamontagne ( Chairman), Belisle, Blois, 
Bourget, Cameron, Carter, Haig, Kinnear, Leonard and Robichaud—10. 


In attendance: Philip J. Pocock, Director of Research (Physical Science); 
Gilles Paquet, Director of Research (Human Science). 


The following witnesses were heard: 


DU PONT OF CANADA LTD. 
Mr. F. S. Capon, Vice-President 
Dr. H. F. Hoerig, Vice-President 
Research and Development 


CANADIAN INDUSTRIES LIMITED 
Mr. L. Hynes, President 


DUNLOP RESEARCH CENTRE 
Dr. Norman S. Grace, General Manager 
Mr. S. B. Kerr, Vice-President 
Finance & Corporate Planning 


SHAWINIGAN CHEMICALS DIVISION 
Mr. V. N. Hurd, Vice-President 


O. H. JOHNS GLASS COMPANY LIMITED 
Mr. J. P. Richards, Director 


UNIROYAL LTD. RESEARCH LABORATORIES 
Mr. J. C. R. Warren 
Co-ordinator, Research and Development 


(A curriculum vitae of each witness follows these Minutes) 


The following are printed as Appendices: 
No. 148—Brief submitted by Du Pont of Canada Limited 
No. 149—Brief submitted by Canadian Industries Limited 
No. 150—Brief submitted by Dunlop Canada Limited 
No. 151—Brief submitted by Gulf Oil Canada Limited and its sub- 
sidiary Shawinigan Chemicals Division 
No. 152—Brief submitted by O. H. Johns Glass Company Limited 
No. 153—Brief submitted by Uniroyal Ltd. Research Laboratories 


At 6.03 p.m. the Committee adjourned to the call of the Chairman. 


ATTEST: 
Patrick J. Savoie, 
Clerk of the Committee. 
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CURRICULUM VITAE 


Capon, Frank S., C.A.: a director and vice-president of Du Pont of Canada 
Limited, was born in Romford, England. He received his education in Britain 
and came to Canada in 1930, where he qualified as a Chartered Accountant. 
Mr. Capon is a Canadian citizen. After several years with the Montreal account- 
ancy firm of Riddell, Stead, Graham and Hutchison, he joined Canadian 
Industries Limited in 1938 as a clerk in the secretarial department. In 1946 he 
was appointed assistant treasurer, became treasurer in 1949 and when that 
company was divided in 1954, he was appointed secretary and treasurer of 
Du Pont of Canada. He was elected to the board of directors in 1957 and was 
named vice-president in September, 1960. He was named a member of the © 
company’s Management Committee formed January 1, 1962. He is a director 
of Dennison Manufacturing Company of Canada Limited and of Loomis-Sayles 
Canadian and International Fund Limited. He is a member of the Board of 
Overseers of the Amos Tuck School of Business Administration, Dartmouth 
College, Hanover, N.H., and Honorary Treasurer of the Montreal General 
Hospital. He became first President of the Montreal Chapter of Financial Exec- 
utives Institute (then known as Controllers Institute of America) in 1948, 
subsequently serving in various capacities in Institute affairs. In 1960, he was 
elected as President of the Institute, the first Canadian to hold this position, 
and served as Chairman of the Board in the following year. 


Grace, Norman S.: Born: Naini Tal, India, August 15th, 1906. Technical 
Training: B.Sc. (gold medal) & M.Sc. Chemistry, University of Saskatchewan 
1927 and 1929; Ph.D. London 1931. Post Doctoral Fellow University of Cali- 
fornia, Berkeley 1931-33. Physics Department, University of Toronto, 1933-35. 
Professional Career: Research Chemist, Gutta Percha & Rubber Co., Toronto, 
1935-37; Research Chemist under Dr. G. S. Whitby, National Research Coun- 
cil, Ottawa, 1939. With Dunlop since 1939 starting in laboratory and plant 
process control; Chief Chemist 1940 on leave majority of time 1942-44 to 
Canadian Government Synthetic Rubber program, nine months Washington 
representative; remainder Manager, Technical Service Division, Polymer Cor- 
poration, Technical Superintendent, Dunlop Canada Limited, 1945-54. Present 
position since June 1954. Activities: Chairman Ontario Rubber Group 1940-41, 
1941-42; Chairman Toronto Section CIC 43-44, Chairman Exhibits Committee 
Chemical Conference 1944; CIC Councillor “A” 1945-48, CIC Councillor “B” 
1954-57, First Chairman Division of Rubber Chemistry, CIC, 1945-46. Member, 
National Research Council Committee on Synthetic Rubber Research 1945-52. 
Founding member and Past Chairman, Canadian Research Management Asso- 
ciation; Company representative Industrial Research Institute, New York. 
Chairman, Ontario Research Community Organizing Committee 1960-61. Di- 
rector and Past President, Sheridan Park Association, Director, Sheridan Park 
Corporation. Chairman, Chemical Engineering Sub-Committee, Queen’s Uni- 
versity Engineering Advisory Council. Past Chairman, Division of Rubber 
Chemistry, ACS; first Canadian to hold this position. Participated in first 
seminar on “Managament of Industrial Research” sponsored by IRI at Harvard 
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Business School in 1959. Life member Ontario Rubber Group. President, Chem- 
ical Institute of Canada. Member, Board of Governors, York University, 
Toronto. Member, Research & Development Committee, Canadian Chamber 
of Commerce. Extra Activities: President, Oneida Country Club, Port Credit, 
Ontario. Founding Director Toronto Striders Track Club. Past Warden, Church 
Redeemer, Toronto. Honours: Fellow, American Association for the Advance- 
ment of Science. Fellow, Chemical Institute of Canada. Fellow, Institution of 
the Rubber Industry of Great Britain. Family: Two sons, one daughter. In- 
terests: Fishing, hunting, golf, tennis, hockey. 


Hoerig, Dr. Herman F.: A vice-president and member of the Management 
Committee of Du Pont of Canada Limited, is a Canadian citizen born in Mil- 
waukee, Wisconsin, and a graduate of the University of Wisconsin where he 
obtained his Ph.D. in 1942. After research work with Goodyear Tire and 
Rubber Company in the United States, he became an instructor in chemical 
engineering at the University of Wisconsin. He joined E. I. du Pont de Ne- 
mours and Company in 1942 as a research engineer at the Yerkes Research 
Laboratory at Buffalo, N.Y. In 1950, he was named director of the laboratory. 
Dr. Hoerig later moved to the technical division of Du Pont’s Foreign Relations 
Department and then, in 1954, to Du Pont of Canada where he became manager 
of the Research and Development Department in Montreal. He was named a 
vice-president in September 1960. Dr. Hoerig is a member of many professional 
and business groups, including the Chemical Institute of Canada, the Society 
of Chemical Industry and the Corporation of Professional Chemists of Quebec. 
He is past Chairman of the Executive Council of the Canadian Chamber of 
Commerce. 


Hurd, Vincent Norman: Place of Birth: Lock Haven, Pennsylvania, U.S.A. 
Title: Vice-President, Gulf Oil Canada Limited. Education: Pennsylvania State 
University, 1941, B.S. ChE. Employment: 1942, Joined Gulf Oil Corporation, 
Pittsburgh, Pa. Research Department; 1961, Manager, Gulf Eastern Company, 
London, England; 1965, Appointed Executive Vice President, Shawinigan 
Chemicals Limited, Montreal, P.Q.; 1966, Elected Director, President and Chief 
Executive Officer, Shawinigan Chemicals Limited, Montreal, P.Q.; 1969, Elected 
Vice-President, Gulf Oil Canada Limited. Memberships: American Chemical 
Society, American Institute of Chemical Engineers, Canadian Chemical Produ- 
cers’ Association (Director 1967-68), Canadian Manufacturers’ Association, 
Chemical Institute of Canada, Manufacturing Chemists’ Association, Inc., 
Montreal Board of Trade, National Industrial Conference Board. 


Hynes, Leonard: Date of Birth: 3rd July 1911, Toronto, Ontario. Marital 
Status: Married, two sons, two daughters. Education: St. Michael’s College, 
Toronto; University of Toronto, B.A. 1932 (Honours Chemistry and Mine- 
ralogy); University of Toronto, M.A. 1933 (Chemistry). Employment: Canadian 
Industries Limited, 1933 to date; Vice President and Director, 1954; President 
since 1962. Director: Bank of Montreal; Pilkington Brothers Canada Limited, 
Canadian Chemical Producers’ Association, Manufacturing Chemists’ Association 
(U.S.). Memberships: American Management Association; Canadian Chamber 
of Commerce, (Chairman of Executive Council, 1960-61), (Chairman of Joint 
Committee of Canadian and U.S. Chambers of Commerce, 1964); Canadian 
Institute of Mining and Metallurgy; Chemical Institute of Canada (F.C.I.C.); 
International Chamber of Commerce, (President, Canadian Council, 1968-70); 
Montreal Board of Trade; National Industrial Conference Board, Canadian 
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Council, 1968-69; Science Council of Canada, 1968-71; Society of Chemical In- 
dustry (Gold Medallist, 1967); President, St. Mary’s Hospital, Montreal, 1960- 
62; Governor, St. Francis Xavier University, 1963-65. Recreation: Sailing. 


Kerr, Stanley B.: Technical Training: Obtained B.Comm. degree at Edin- 
burgh University in 1948. Qualified for Associate Membership of the A.C.C.A. 
in 1955. Professional Career: Joined the Dunlop staff in 1948 and worked in 
various financial positions at Birmingham and London, England. He was trans- 
fered to Dunlop Canada Limited as Chief Accountant in 1955. In 1961 he became 
Secretary-Treasurer of Dunlop Canada Limited, and in 1965 Secretary and 
Vice-President of Finance. He was appointed to his present position of Vice- 
President of Finance & Corporate Planning in 1967. 


Richards, J. Paul: Graduated Industrial Engineering 1956 B.A.Sc., University 
of Toronto. Sales representative and Technical Product Supervisor, Fiberglass 
Canada 1956-60. Sales Manager: Plastic Bottle Division, Owens-Illinois of 
Canada Ltd. 1960-1961. Post Graduate, Business Administration: Universtiy 
of Toronto M.B.A. 1961-1962. Department of Trade and Commerce, Trade 
Commissioner Service 1962-1966. Assistant Trade Commissioner and Acting 
Trade Commissioner: Rio de Janeiro, Brazil, 1963-1968. O. H. Johns Scien- 
tific and O. H. Johns Glass Company Ltd., 1968-1969. 


Warren, J. C. Russell: 1939, B.A. Honours Chemistry, McMaster University. 
1940-41, Graduate Student, University of Michigan. 1939-40, Metallurgical 
Department, Steel Co. of Canada, Hamilton. 1941-42, Chemist & Supervisor, 
Welland Chemical Works, Niagara Falls. 1942-43, Chief Chemist, Canadian 
General Rubber Co., Galt. 1943-45, Research Fellow, Ontario Research Foun- 
dation, Toronto. 1945-53, Process Development, Chemical Division, UniRoyal, 
Elmira. 1953-59, Market Research & Planning, Chemical Division, UniRoyal, 
Elmira. 1959-, Co-ordinator, Research and Development, UniRoyal Ltd. Fel- 
low, C.I.C. Member, CRMA, ACS, CMRA, AMA. Patents, 19. 


65—8 


THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 
EVIDENCE 


Ottawa, Tuesday, June 17, 1969 


The Special Committee on Science Policy 
met this day at 3.30 p.m. 


Senator M. Bourget (Acting Chairman) in 
the Chair. 


The Acting Chairman: Gentlemen, I would 
like on behalf of the committee to apologize 
for the delay this afternoon. The delay is due 
to the fact that our chairman, Senator 
Lamontagne, had a bill to sponsor respecting 
the Boy Scouts. Even the Senate, you can see, 
is interested in the Boy Scouts. 


I shall now call upon Mr. Capon, the vice- 
president of Du Pont Canada Limited, to give 
us a resumé of the brief they have presented 
to the members of the committee. 


Mr. F. S. Capon, Vice-President, Du Pont 
of Canada Limited: Thank you, Mr. Acting 
Chairman. Du Pont of Canada welcomes this 
opportunity to present to your committee its 
views on the nation’s science policy needs. 


We have been most impressed with the way 
in which the committee is handling its task. 
We feel that it is a privilege to be with you. 


The company which is Du Pont of Canada, 
and was originally both CIL and Du Pont of 
Canada, traces its history hack over a hun- 
dred years in this country. 


Since 1954 Du Pont of Canada has been a 
subsidiary of E. I. Du Pont de Nemours in the 
United States which own 75 per cent of our 
common stock. On size, our sales last year 
were about $208 million; we employed about 
6,500 Canadians at the end of the year. Our 
sales are comprised entirely of technologically 
oriented products and, in common with other 
technologically oriented companies, our 
future success depends upon the ability of 
such Canadian products to compete in both 
domestic and foreign markets. 

We have three main research laboratories. 
We spend about $7 million a year in research 
and development, which in relation to sales is 


about half as intensive as the effort of our 
parent company in the United States, which 
spends about $180 million a year. 

In our brief to the committee we made a 
number of points regarding the structure and 
administration of the government’s various 
science incentive programs, but our main 
concern was to emphasize that the economic 
environment in which Canadian companies 
must operate will have a much greater impact 
on Canadian scientific research and technical 
development that will all the other factors 
combined. It is the economic environment 
which determines the opportunities and 
therefore the validity of research objectives. 

For a nation to have policies it has to have 
objectives. I assume for purposes of discus- 
sion that Canada’s primary objectives are 
freedom, independence and high living stand- 
ards for all our people. Today none of these 
objectives can be obtained by societies which 
lack a strong technical base. 

High living standards for Canadians depend 
upon the success in Canada of the most pro- 
ductive industries, those which use the most 
modern, the most sophisticated, technology. 
The whole purpose of technology is to deve- 
lop new products and new processes which 
increase our wealth generation through the 
most effective use of resources. That is to 
increase the value of output per unit of input. 


Since the late thirties, and spurred on by 
the need for new scientific knowledge to win 
the last war, there has been a fantastic 
increase in scientific research in the world, 
Therefore a sharp rise in per capita genera- 
tion of wealth in those countries employing 
the newest technology has occurred. Their 
living standards have shot up. The technol- 
ogy change continues to accelerate and now 
poses a very real problem in Canada and 
other smaller powers. 


To use just one example, in our industry 
advancing technology calls for ever greater 
manufacturing units and often for plants with 
an individual capacity equal to or greater 
than our total market for those products. 
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Our combines laws and many government 
regulations and policies pertaining to industry 
remain, however, oriented substantially to 
pre-1940 technology. 


To achieve affluence we must employ tech- 
nology to the fullest. To employ technology 
we must have a large and up to date research 
capability. This can be justified only if the 
products resulting from the research effort 
will be produced in large volume in Canada. 
That in turn will be realized only if Canadian 
plants can produce at costs competitive with 
those in other nations, with government poli- 
cies designed to ensure that the most produc- 
tive uses are in fact made of Canadian 
resources. 


Unfortunately, following a period of great 
success after the war, we are now experienc- 
ing a hesitancy, a serious hesitancy, in Cana- 
da’s most productive industries. 

An analysis of the present trends in the 
chemical industry, which by any measure is 
one of the nation’s most productive, shows 
clearly that the disadvantages of small-scale 
Canadian plants, combined with a heavier tax 
burden, place Canadian producers at a signifi- 
cant disadvantage, averaging over 20 per cent 
opposite our neighbours in the greater coun- 
tries. Our particular relationship is not new; 
traditionally a 25 per cent lower wage scale, 
combined with reasonable tariff protection, 
enabled us to compete. 

The drive by labour for wage parity and 
then the effect of the Kennedy round tariff 
changes, has resulted in a sharp falling off in 
the forecast of expansion by the chemical 
industry, also in the rate of expansion of 
Canada’s research effort. 

In the final analysis capital and research 
funds will be invested wherever they can 
earn the best return, whether the owners be 
Canadian or foreign. 

The unit production costs in the very large 
scale new plants of technical industries 
represent such great reductions from costs 
possible in smaller plants that huge plants 
will be built and will take their growing 
share of the market. 

Canada has the raw materials and she has 
the human skills. She either has or can 
acquire the needed technology to build such 
new plants. They will be built here only if 
they are reasonably assured of the Canadian 
market. Their output must penetrate other 
world markets at selling prices which result in 
an adequate return on investment. If the 
return on investment of such a plant built in 
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the U.S., Europe or Africa, to supply the 
Canadian and other markets, would be higher 
than the return of such a plant built in Cana- 
da then we have to assume that the plant 
would not be built in Canada, even though it 
might be built with Canadian capital. 

The technologically based industries are 
virtually all composed of international corpo- 
rations of great size, and this is no accident. 
The large research budgets needed to support 
the huge technical effort on which our future 
depends, combined with the very great capi- 
tal investment now needed in each new plant, 
make it inevitable that only very large corpo- 
rate entities can succeed in the most produc- 
tive, the most highly technical new processes. 

As more of the world’s business is carried 
on by international companies, so more and 
more of the decisions on the building of new 
plants will be based on comparative analyses 
of the costs, profits and political factors in the 
various countries in which these world corpo- 
rations operate or are prepared to operate. 

Canada must compete with the world in 
operating costs, wage rates, costs of capital, 
taxation, governmental controls or restric- 
tions of freedom to operate and all the other 
factors which bear on our business system. 

Canada probably feels the effects of inter- 
national corporations more than any other 
country, because so high a percentage of 
ownership of all our most technical industries 
is in the hands of foreign and international 
corporations. The investment decisions, the 
expansion plans for Canadian subsidiaries 
inevitably take into account the comparative 
advantages or disadvantages of building in 
Canada or elsewhere. Certainly Canadian sub- 
sidiary managements fight for the Canadian 
expansion, but it is difficult to overcome an 
argument from the owner of capital against 
his investing in the same plant elsewhere at a 
much higher return. 

This country has a great future, a future of 
affluence, if it will make effective use of its 
tremendous resources. Because it can do this 
only by exploiting the most up to date tech- 
nology it must have a full scale, modern 
scientific capability. This in turn can be jus- 
tified only if the results of scientific work in 
terms of new products and processes are in 
fact exploitable in Canada. Government could 
extend its grant and subsidy policies to the 
extent that the Canadian taxpayer would bear 
the full cost of all technical effort in this 
country. Such a course would ensure that we 
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have more research work done here. That 
would be a waste of money unless the results 
of that work could be employed to raise 
Canadian living standards as a whole. 

In the final analysis we can succeed in 
Canada only if we are competitive in the 
world, competitive in all aspects of life. This 
includes business efficiency, education, skills, 
wage costs, government expenditures, mone- 
tary stability, political reliability and all the 
other factors that make up an affluent world. 

The true incentive for research is the 
opportunity for profitable growth to result 
from research effort. Canadians have tended 
to assume that all research is desirable and 
justified. They have therefore placed great 
emphasis on how to finance the cost of a 
growing research effort. We believe that a 
full scale scientific effort will develop 
automaticaly from an expansion of the 
opportunity for technologically based industry 
to succeed in Canada. 

Our emphasis should therefore be shifted 
from worrying about the cost of research 
towards ensuring that there is enough oppor- 
tunity to warrant a sound and growing 
program. 

It is therefore our hope that your commit- 
tee will place major emphasis on the broad 
environmental factors governing the use of 
technology in Canada in presenting its 
findings to government. 

A system of incentives or grants has its 
place and will be essential to support techno- 
logical effort in competition with such sys- 
tems developed in other countries. The 
economical fiscal policies determining the 
success of technologically based industries 
necessarily have an effect on scientific effort 
far greater than any direct incentive or grant 
programs up to now. 

We feel that government has not always 
taken into account all the inter-related busi- 
ness and scientific factors when formulating 
taxation, tariff and trade policies. 

The main purpose of our brief, therefore, is 
to urge that there be a thorough understand- 
ing of these inter-relationships, that govern- 
ment recognize the need to ensure success for 
technologically based industry in Canada with 
its related research support and with broad 
recognition of the competitive needs of such 
industries when government formulates 
national and international fiscal, trade and 
economic policies. 
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The Acting Chairman: 
Capon. 


Before we call on Mr. Hynes from CIL, I 
see that our chairman is now back with his 
bill passed on second reading. I suppose he 
will be from now on an honorary boy scout. I 
will ask him to take over. 


Thank you, Mr. 


Senator Maurice Lamontagne (Chairman) 
in the Chair. 


The 
Bourget. 


Mr. Hynes, you are very well known as 
president of Canadian Industries Limited. 


Chairman: Thank you, Senator 


Mr. L. Hynes (President, Canadian Indus- 
tries Limited): Thank you very much, Mr. 
Chairman. Honourable senators, we in CIL 
were very pleased to receive your invitation 
to attend this meeting of the committee and 
to express our views. I am supported today 
by my colleagues, Dr. J. H. Shipley, our Vice- 
president, and Dr. Gordon Segall, our 
research manager, who are in the audience. 
Dr. Shipley was here on Friday with the 
Canadian Chemical Producers Association. He 
told me that there were some questions asked 
at that time he thought were not answered. 
There was one question in regard to how 
much of the Canadian chemical production is 
exported. 

In the Canadian Chemical Association’s 
brief on page 27 the figure is given that of the 
annual gross value of shipments of $24 bil- 
lion, the exports were $400 million, or 18 per 
cent. 

I think Senator Robichaud also asked can 
examples be given of products innovated in 
Canada and exported? In our CIL annual 
report for last year we said, and I would 
quote, the sale of technology has begun to 
provide a significant source of income. The 


company’s continuous TNT process was li- 


censed to the United States government. In 
addition design and engineering services were 
provided for a fee. A new caustic flaking 
process has been licensed and the licencee has 
built several plants. 

A plastic film packaging machinery devel- 
opment has been licensed to four United 
States companies. This work was done under 
Dr. Segall’s direction in our labs outside 
Montreal. 

Polyethylene blend patents were licensed in 
Japan and options on the new CIL rigid plas- 
tic foam process have also been licensed to 
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Japan. In addition we have been licensing 
some paint technology to companies both in 
the United States and Japan for several years. 

While these are not all our innovated 
products, it does indicate that a new tech- 
nology development in Canada is a highly 
marketable product outside our country. I am 
sure that other companies export technology 
in a similar manner. 

Coming to CIL, we are basically a chemical 
products manufacturing company. We are 
owned to the extent of 73 per cent by Imperi- 
al Chemical Industries of the United King- 
dom. 25 per cent of our shares are held large- 
ly in Canada by somewhat over 8,000 Canadi- 
an shareholders. Many of these, of course, are 
investment institutions or life insurance com- 
panies who are holding them on behalf of 
many other people as well. We manufacture 
industrial chemicals, fertilizers, explosives, 
sporting ammunition, paints, plastics, syn- 
thetic fibres at about 30 locations across 
Canada. 

Our sales last year were over $300 million. 
Approximately 12 per cent of the value of our 
manufactures were exported from Canada. 
We currently employ about 10,500 people. On 
balance we represent something in the order 
of 10 per cent of the Canadian chemical 
industry measured in terms of sales value, 
the number of people employed and so on. 

CIL is a member of the Canadian Chemical 
Producers Association and supports the brief 
that was presented by that association to the 
committee last Friday. On our own part we 
have chosen to confine ourselves in our brief 
to emphasizing that development of a science 
policy and a greatly expanded government 
financing of research and development cannot 
and I would repeat that, cannot stand alone. 
In this respect I would support Mr. Capon 
very much. 

The desired benefits could still be largely 
frustrated by other government actions. In 
order to increase the probability of successful 
research and development programs we stress 
the need for greater co-ordination of a wide 
range of government actions with science 
policy. These include the areas of patents, 
tariffs, combines, taxation and so forth. 

In the Science Council’s first annual report, 
repeated in their fourth annual report, they 
stated we must be sure that enough of our R 
& D effort is successfully directed towards 
profitable projects to ensure the continuity of 
the production which supports all our 
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research. Again, they say if our industry 
becomes unprofitable there will be no money 
for any kind of research. 

I spent some time with Dr. Solandt this. 
morning. I asked him if he realized this was 
stated in these terms about 20 years ago. I 
would like to read this to you: 

If we know nothing about production, 
if we cannot restore and develop produc- 
tion as speedily as possible and achieve 
solid successes so that the livelihood of 
the workers first of all and the people in 
general is improved, we shall be unable 
to maintain our political power. We shall 
be unable to stand on our feet and we 
shall fail. 


That, Mr. Chairman, is a quote from Mao 
Tse Tsung’s address to the central committee 
of the Chinese Communist Party. 


The Chairman: I thought it was coming 
from CIL. 


Mr. Hynes: No, it is a measure of the kind 
of opposition we are up against. If we are 
going to be dealing with China, we have got 
to recognize that they are born winners and 
we will have to be very good. Mao Tse Tsung 
knows what it takes. You have got to be 
profitable. We subscribe to this view and we 
repeat that there must be greater co-ordina- 
tion of a wide range of government actions. 


The Chairman: That does not mean that 
you will follow his cultural revolution? 


Mr. Hynes: Not necessarily, but if we are 
going to win ours we will have to operate 
profitable business or his culture will prevail. 
He intends to have it prevail, and he knows 
what will make it prevail. If we are going to 
prevail we will have to be able to utilize the 
results of R & D. Thereby we will grow 
more rapidly in size in our productivity and 
possibilities. Only in this way can the results 
of science and technology contribute to the 
attainment of Canada’s national goals. 

We have given some examples in our brief 
to illustrate where co-ordination of policies of 
government is necessary between science 
policy and action on such things as patents, 
combines, tariffs and taxation. We have 
pointed out in our brief that a high level of 
research and development work in itself will 
not produce the desired economic benefits to 
the nation. 
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We have cited the example of the United 
Kingdom, which has a relatively high 
research and development expenditure but a 
low rate of economic growth. We have cited 
that in Japan there has been a high rate of 
economic growth with a relatively modest 
expenditure on research and development. 
For the growth of productive industries it is 
essential to have not just a high level of 
research and development expenditures. 
There must also be the application of the 
results of science and technology within a 
framework of co-ordinated government 
actions. 

We recognize that various bodies such as 
the Economic Council and the Science Council 
and many others have reviewed and studied 
and made recommendations on objectives, on 
science policy and so on, over the past few 
years. We really need now an agreed set of 
national, social, cultural and economic goals 
or objectives. Against these we could relate a 
science policy which would help us to achieve 
these goals. 

We must have co-ordination of all govern- 
ment policies so that we do achieve these 
objectives. 

From the industrial standpoint, assuming 
that various levels of government in collabo- 
ration with industry have agreed on the prop- 
er areas for industrial expansion, on develop- 
ment and on specialization to meet the na- 
tion’s goals, we suggest the provision of in- 
centives to support industrial research in 
these areas. 

We would include support right through to 
the application of the research results. There 
is no point in stopping halfway down the line. 
As somebody said, what is the point in get- 
ting 20 per cent of the way to the moon, or 
halfway across the Atlantic ocean? We seem 
to be trying to get halfway across the Atlantic 
ocean too often. 


The Chairman: If you were to put this in 
terms of the Pacific ocean perhaps there may 
be some better objectives. 


Mr. Hynes: The Japanese and the Russians 
are fishing within three miles of Canada, but 
we are not fishing within three miles of either 
Russia or Japan. 

Such support should not be administrative- 
ly cumbersome. It should not be unrealistical- 
ly nationalistic, nor should it be confined to 
just an increase in research effort. 

We need effective incentives for a sustained 
high level of industrial research and develop- 
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ment activity. There must be the application 
of this technology from all possible sources 
into the areas important to achieving our 
national goals. We need this all within a 
framework of co-ordinated government poli- 
cies and actions. 

The thing that strikes me in looking at this 
across the world in the last few days—I am 
just back from being in Asia and Europe for 
the last four weeks—is that Canada’s basic 
personal attitude is not dedicated to wanting 
to win. There are a lot of other people who 
do want to win. 

We seem to have a dedication to the fear 
that somebody will get ahead. Therefore we 
are moving at a dedication to the average, or 
the convoy system. As a result of this, by 
definition, we are losers. If we make grants 
on the one hand to something as an incentive 
you will find some other area to take it away 
again. 

We need rather a dedication to excellence, 
instead of a dedication to the average. The 
dedication to excellence in a small country 
like this means we have got to pick and 
choose and do those things in which we have 
some advantages and get very good at it. 
Then the world will come to us. There are 
very few unemployed experts. The Canadiens 
do not fire Jean Belliveau. 


I will be glad to answer questions. 


The Chairman: Thank you very much, Mr. 
Hynes. Now, I am sure that the members of 
the committee all recognize Dr. Grace, who 
was before us some days ago in his other 
capacity as the new president of the Chemical 
Institute of Canada. This afternoon he makes 
his second appearance before us in his other 
capacity as general manager of the Dunlop 
Research Centre at Sheridan Park. 


Dr. Norman S. Grace, General Manager, 
Dunlop Research Centre: Thank you very 
much, Mr. Chairman. It is a pleasure to be 
with you again. I have with me a representa- 
tive of Dunlop of Canada’s top management, 
Mr. S. B. Kerr, who is vice-president of 
finance and corporate planning. 

In order to give you the benefit of our 
points of view, each of us has prepared some 
very brief remarks. The reason I mention this 
is because Mr. Kerr’s are written in the first 
person, and he has asked me to present them 
to you. I shall shift to the more general in 
just a moment. 
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This is Mr. Kerr’s comment; it is interest- 
ing to get comment from a man who is an 
accountant by education and who has a finan- 
cial point of view. I think Mr. Kerr and I 
would both subscribe a hundred per cent to 
what has been said before. I am afraid there 
is a little overlapping, but it is not a one 
hundred per cent overlapping. This is Mr. 
Kerr speaking: 

I appreciate the opportunity of appearing 
before you to describe something of the atti- 
tude of my company to the theme of industri- 
al research and development and to the role 
that we feel government can most usefully 
play in fostering this significant activity. 

Initially I would like to say a few words 
about Dunlop. We are a_ long-standing 
Canadian company and believe that we have 
contributed to Canada’s growth and develop- 
ment in a spirit of good corporate citizenship. 

At the same time we are part of a group 
that is truly international in character and 
accordingly we stand at the point of interac- 
tion of the Canadian and international scene 
in our industry. In no area can this be said 
with greater truth than in the field of 
research. As I know you are aware, the form 
and character of a company is the result of a 
number of forces, social, governmental, finan- 
cial and legal, to name a few. 

In the case of our research activities we 
have evolved a situation that contributes to 
Canada’s interests, both social and economic. 
Dunlop’s research in Canada was undertaken 
without benefit of support from government 
agencies. However, when this was forthcom- 
ing I participated in a number of discussions 
to determine whether we were able to qualify 
so that Dunlop could expand its research 
operations to its continuing well being and 
that of Canada. 

My reactions may interest you. In one case 
on a visit to the National Research Council I 
found an attitude that was typical of the best 
thinking, helpful, sympathetic, unselfish, a 
minimum of regulations. 

On the other hand, on reviewing with the 
appropriate officials the application of the 
IRDIA legislation, I found that while the 
undoubted aim of the legislation was well 
intentioned its form was restrictive, beset 
with regulations, detailed reports, etcetera. 
This, frankly, did not accord with what I 
sincerely believe to be the objective of the 
government in assuring consistent research 
and development in this country involving, as 


Special Committee 


it must do, the creation of a working environ- 
ment suited to the scientists and technolo- 
gists. 

From a practical business standpoint I offer 
these suggestions for your consideration: One, 
express a federal government attitude or 
philosophy towards research that is essential- 
ly unselfish and in tune with the spirit of 
research itself. Two, give expression to this. 
attitude by the creation of a separate ministry 
to foster the growth of research, development 
and innovation in Canada. Three, permit a 
good deal of scope for the exercise of discre- 
tion and a minimum of rules and administra- 
tive procedures. Four, in the staffing of such a 
ministry give weight in the appointment of 
senior officials to those who have served in 
government, universities and industry in 
research capacities. This would be in accord 
with the attitude expressed by the Prime 
Minister when he called for business people 
to spend at least part of their career in the 
government service. 

Finally, under the proposed new ministry, 
bring together the separate programs that 
now exist for government assistance to 
research efforts and, in this way, eliminate 
the duplications that must inevitably exist in 
the present situation. 

Here are my own comments, which are 
closely related: 

Most recent studies point to industrial 
development and its follow through via tech- 
nological innovation as the weakest part of 
our scientific activity, yet it is the way in 
which science must be used in order to 
expand the national economy. 

The pressing question is therefore what are 
the best ways of correcting this weakness? It 
is clear: First, that most approaches must 
involve both industry and government acting 
in cooperation. Second, that the present 
incentive schemes, with their limitations and 
restrictions, have not been effective and will 
not result in a rapid change in the desired 
direction. Third, that the whole area of incen- 
tive schemes and other approaches must be 
critically reappraised. Objectives, this has 
been mentioned already, with time scales 
must be clearly established and simple flexi- 
ble realistic programs established with con- 
tinuing dialogue between industry and 
government. 

General incentives for development should 
be across the board and most of the IRDIA 
restrictions eliminated. 
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Special incentives should not only support 
development but also the whole innovative 
process. This has been mentioned already. 
They should be evolved with sufficient flexi- 
bility to meet the needs of every deserving 
case. For example, for the large well defined 
development a simplified updated revision of 
the PAINT scheme may be the answer. 

For general improvement across a product 
range a revision of the National Research 
Council industrial research and _ assistance 
program might prove most effective. It would 
make additional manpower available for 
development. 

For areas important to the civilian sector, 
pollution, transportation, urban development, 
for example, some form of government con- 
tract with industry should be investigated. Of 
course, this is already being used in connec- 
tion with the communications satellite. 

Finally, and I think perhaps this is the 
most important representation, the case of the 
inventor, the individual innovator, the entre- 
preneur, needs careful consideration on how 
to encourage them to stay in Canada and first 
commercialize here. 

I am going to put in for the record a little 
report from the New Scientist of a speech by 
a man by the name of Dr. Charpie, who is the 
new president of Bell and Howell, in which 
he states that: 

In the United States more than 80 per 
cent of the research and development 
dollars are spent in 200 large companies. 
Yet more than two-thirds of the basic 
discoveries which resulted in important 
innovations came from _ independent 
inventors or small firms. 


So I think we have been a little light in 
Canada on this side. 

Finally, if schemes such as those already 
outlined are not adequate, then we must 
evolve programs that are. 

The vital importance of our economic cli- 
mate for innovation in Canada is now so 
clearly recognized that it needs no further 
elaboration from me at this time. 

Thank you, gentlemen. 


The Chairman: Thank you very much, Dr. 
Grace. Who is going to speak on behalf of 
Shawinigan Chemicals? 


Mr. V.N. Hurd, Vice-President, Shawinigan 
Chemicals Division: Mr. Chairman, thank you 
very much for the opportunity to be here. 
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I have just a very few remarks to make. 
First, I would like to say that Shawinigan 
Chemicals did participate in the preparation 
of the CCPA brief which was presented here 
last week. We fully support the views in the 
CCPA brief. Also, our brief is presented in 
concert with the brief of Gulf Oil Canada 
Limited, of which we are now a division. 

Shawinigan Chemicals Division of Gulf Oil 
Canada Limited, through its predecessor, 
Shawinigan Chemicals Limited, has been 
engaged in research activities for the past 54 
years. 

Although the research is small by present 
North American standards the output has 
been high by any standard. 

The earning potential of chemical compa- 
nies in the Canadian economic environment is 
quite limited today. This has a bearing on the 
company’s ability to mount really extensive 
new research programs. Under these condi- 
tions a very substantial amount of the 
research expenditure is devoted to supporting 
and improving existing operations and prod- 
ucts, while lesser amounts are spent on ex- 
ploring and developing new products and 
processes. 

Our company is dependent to a great 
extent on its ability to purchase new tech- 
nology. At the same time the company must 
maintain a cadre of highly skilled scientists to 
make use of this technology. 

The scientific aspects of the company are 
thus tied up with people and the ability of 
the people to communicate, not only with 
their associates, but also with the scientific 
world. In recruiting scientific personnel for 
its research laboratories the company attempts 
to hire individuals of an intellectual capaci- 
ty which would allow them to proceed to the 
Ph.D. level, if they had not already done so 
and with a versatility which would allow 
them to work on diverse problems within 
their broad range of scientific training. People 
of this kind are not easy to find today. Our 
graduate schools tend to place the student 
into a narrower and narrower area. When the 
student emerges and wants to do his specialty 
he finds that his specialty is not being done in 
Canada. He leaves for the ten-fold larger 
economy to the south, where his specialty 
may be done. Failing that, he may return to 
the universities to teach and train others to 
do the same specialty. 
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Legislation will not change this, but it is 
possible that a government stimulated uni- 
versity-industry co-operative research pro- 
gram might channel some of the training 
effort into projects which have some relevance 
to the Canadian economy. 


Our company feels that the best way to 
encourage industry to increase its research 
effort is to attempt to create an economic 
climate which will allow viable companies to 
earn reasonable profits. 

In this we certainly support the DuPont- 
CIL representation. 

If this environment cannot be maintained 
we must recognize that scientific research will 
fall more and more into the government 
domain. The ability of industry to mount sub- 
stantial research programs will be more and 
more dependent on stimulation by govern- 
ment in the form of research and develop- 
ment grants and tax incentives. 


Thank you very much. 


The Chairman: Thank you. I call on Mr. 
Richards, who is a director of the O.H. Johns 
Glass Company Limited. 


Mr. J. P. Richards, Director, O. H. Johns 
Glass Company Limited: Senator Lamon- 
tagne and Honourable members of the com- 
mittee: I would first like to express the 
appreciation of our company for this oppor- 
tunity to appear before the committee to give 
our recommendations and suggestions regard- 
ing science policy as it affects our organiza- 
tion in Canada. 

I would first like to very briefly review the 
type of thing that we are doing, since our 
name is not really the household word that 
the names of so many of the other companies 
here this afternoon are. 

We manufacture scientific glassware and 
apparatus in Toronto and Montreal. To my 
knowledge, we are the only company in 
Canada with its primary objective as manu- 
facturing scientific apparatus for laboratory 
use in this country. 


The Chairman: An artificial monopoly. 


Mr. Richards: An artificial monopoly, that 
is quite right. I will have more to say on that 
a little later. 

We are a private company, Canadian- 
owned and have been manufacturing in Cana- 
da since 1928. It is our contention that under 
the present tariff regulations and government 
incentives it is very difficult to justify the 
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establishment or maintenance of such a scien- 
tific apparatus manufacturing industry in 
Canada. I will have to qualify what I mean 
by scientific apparatus: 

I mean the glassware, the equipment, the 
instruments that are used in laboratory 
research, primarily for government research 
institutions, hospitals and universities. 

In other words, some industrial research is 
being done in Canada, as these gentlemen 
pointed out, but it is just a fraction of the 
research that is being done in the United 
States and in other countries. The character 
of the research is quite different, so that the 
demand for laboratory apparatus in industry 
is quite small in Canada. 

In our facility in Toronto we manufacture 
scientific glassware of all kinds. In Montreal 
we are manufacturing ampoules and serum 
vials for the pharmaceutical industry. 

For many years in Canada all the Canadian 
government research institutions had duty- 
free entry of all scientific apparatus and sup- 
plies under the tariff items 69605-1 and 47605- 
1. There has been an amendment in the last 
two weeks to these rulings under the new 
budget. We have not received full clarifica- 
tion, but to the best of our knowledge at the 
present time it does not affect our brief that 
has been previously submitted. 

I would like to read very briefly from the 
50th anniversary publication of the Scientific 
Apparatus Makers Association in the United 
States with regard to their approach to the 
scientific apparatus industry. 

While the manufacturers of instruments in 
America date back to the earliest period of 
our history, the greatest portion of scientific 
instruments, apparatus and equipment in this 
country prior to World War I was imported, 
principally from Germany and Great Britain. 

With the outbreak of World War I they 
were shut off from their source of supply and 
it was necessary to develop their industry. 

After the war ended in 1918 there was the 
nucleus of an industry in the United States, 
but it was not until the 1920’s that an organi- 
zation were successful in obtaining protection. 
I would like to read you again their com- 
ments on that: 

Protection Encourages Growth—The 
historical policies of other nations in 
regard to the establishment and mainte- 
nance of their scientific apparatus manu- 
facturing capabilities are highly indica- 
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tive of the basis and essential importance 
of this industry to the national defence 
and public health and welfare. 


Then it goes on to review the problems that 
Great Britain had at the outbreak of World 
War I because they were so completely 
dependent on optical instruments from Ger- 
many. They had to develop their own indus- 
try in near panic conditions. 


So too did the early members of SAMA 
launch a program to obtain government 
action to protect and strengthen this 
country’s capabilities to manufacture 
scientific instruments and apparatus. This 
association effort was successfully cul- 
minated in the enactment of the Tariff 
Act of 1922 which removed the products 
of this infant industry from the duty free 
list and established duty rates compara- 
ble to those already in existence to 
encourage the growth of other young US 
industries. 


From this, senator, it would appear that we 
are anxious to establish duty protection for 
the goods that we are manufacturing. While 
this is true in part, I would like to emphasize 
that there are three other features which are 
discouraging our expansion and making it 
very difficult for any new industry to even 
consider manufacturing in Canada. 


If we were to import components to manu- 
facture scientific apparatus in Canada, these 
are dutiable. We are being penalized under 
the existing regulations for manufacturing in 
Canada. 

If we were to import the packaging materi- 
als or components to put them together in 
Canada we would pay duty on the com- 
ponents, but we can bring in the finished 
goods duty free. I am sure that this was not 
the intent of the original regulations, but this 
has been the result. 


I feel that this is the primary reason why 
there has not been any development of this 
industry in Canada. The other reason is that 
there is no duty protection and there is a 
very high tariff barrier in other countries. For 
example, on glassware we are faced with a 39 
per cent tariff going into the United States, 
regardless of the end user and they have 
some pretty duty free access to this market. 


It makes very little sense to establish, or 
even consider a facility in this country. 
Indeed, we would be very much better off to 
shut down our complete operation and move 
to Buffalo, where we would have the advan- 
tages of both markets. 
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The Chairman: This is unilateral free trade. 


Mr. Richards: That is right. Under the Ken- 
nedy round recommendations this tariff rate 
will drop down to I believe 21 per cent, but 
this is still completely prohibitive in the glass- 
ware manufacturing industry. 


Another small point which deserves some 
recognition is that the Canadian government 
research institutions have not been giving any 
preference for goods manufactured in Cana- 
da, or any preference that we are aware of. 


In some areas there does seem to be some 
allowance for some preference for goods 
manufactured in Canada, but from what we 
can understand at the present time there is 
no fixed policy in this regard. 

That covers most of the points that I want 
to review with the committee this afternoon. 


I should also mention that the imports in 
1966 under these two regulations that I men- 
tioned were in excess of $100 million, so this 
is becoming a very major industry. Our 
exports were so small that they have not 
even been listed separately in the DBS figures, 
so it is completely a one-way industry at the 
present time. 


Thank you very much, sir. 


The Chairman: It seems to me that this 
afternoon we have had a kind of intellectual 
parallelism. Fortunately this is not a form of 
collusion or combination which is criminal. 
That is why I call it parallelism. 

There are several members of the commit- 
tee who want to ask questions this afternoon. 
First, however, we have another opening 
statement to be made by Mr. Russell Warren 
from Uniroyal research labs. 


Mr. J. C. R. Warren, Uniroyal Lid. 
Research Labs: Thank you, Mr. Chairman. 
Honourable senators, we appreciate this 
opportunity you have extended to us to give 
some of our thoughts on a science policy for 
Canada. Uniroyal was founded under the 
Dominion rubber name or even an earlier 
name possibly, back in 1844, so we have been 
here for a long time. Now we are part of the 
Uniroyal worldwide organization and are 
wholly owned by Uniroyal based in the Unit- 
ed States. 

We do have our own central research facili- 
ty in Canada and divisional development 
laboratories. Our research division was 
founded about 26 years ago in Guelph, 
Ontario. It was a small laboratory for a num- 
ber of years until the government program of 
assisting R and D commenced. From the time 
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when it commenced until now we have grown 
at the research centre at Guelph from 18 peo- 
ple to 115. We are now being accused of using 
this program for the purpose for which it was 
put. We have tried to comply with the intent 
of the program. 


Our thoughts on this subject are much the 
same as what you have heard but possibly 
put in a slightly different way and with 
slightly different emphasis. Our thoughts are 
for Canada and not for Uniroyal. 


To make Canadian industry more viable, to 
improve the economy and to provide greater 
opportunities for Canadians, increased 
applied research and development is required 
in Canada. In addition an even greater 
increase in innovation associated with 
research and development is _ needed. 
Although these matters should be the concern 
of everyone in Canada and more effort must 
be made to bring the situation to the atten- 
tion of the public, our Government can exert 
the most influence in providing the climate, 
incentives and controls required to accom- 
plish these ends. 


While the federal government has recently 
encouraged the short-term expansion of 
industrial research and development by prov- 
iding certain financial support with some 
measure of success, at the present time fur- 
ther increases in support should be consid- 
ered. Support over a much longer period is 
required and, in particular, provisions must 
be made for adequately carrying out those 
steps required between development and full- 
scale production in order to provide the long- 
term benefits which we are seeking. 


The market to which most Canadian manu- 
facturers have free access is less than one- 
fifth that available to manufacturers in other 
technically advanced nations. This usually 
results in smaller-volume Canadian produc- 
tion units, higher unit costs and a resultant 
lower ability to compete even in domestic or 
unprotected export markets. Foreign produ- 
cers with higher volume production units can 
now compete in Canada with most Canadian 
producers in spite of some tariff barriers. 


As the Canadian tariffs are lowered, 
Canadian industry will become less competi- 


tive and the trend toward “rationalization” 
and specialization will accelerate. Since 
foreign industry already possesses larger 


scale production units, pressures will encour- 
age importation rather than Canadian 
production. 


Canada will then have to depend for her 
future growth on distinctive new products 
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which will only result from more intensive 
research and development. To span the gap 
until the time when a sufficient volume of 
new products, produced in Canada, is estab- 
lished in international markets, massive sup- 
port will be needed for research and develop- 
ment and innovation. The time required may 
be ten to twenty years. 


At the present time there exists an improp- 
er balance between the types of research 
done in Canada. There is far more basic 
research, undertaken mostly at our Universi- 
ties and NRC, than there is applied and 
industrial research. While basic research is 
required to create a strong science front in 
Canada, it doesn’t lead to innovation as rapid- 
ly as does applied research. Applied and 
industrial research can be based no funda- 
mental research done in other countries as 
well as Canada. These countries may be 
better able to afford such basic research. It 
is generally believed that basic research is 
not mission oriented. On the contrary, it is, 
but the mission very often is a personal one 
rather than the more practical or beneficial 
one which is characteristic of applied and 
industrial research. Our goals in research 
should be oriented more toward the benefit 
of the Canadian people. To create the proper 
balance in research and to get a better return 
to the nation for the efforts expended, 
applied and industrial research should receive 
a higher priority than basic research. This 
can be done by government through incen- 
tives of many kinds for applied research in 
the three sectors: industry, federal govern- 
ment and universities. 


While Canadians have had to display a sub- 
stantial capacity for inventiveness and inno- 
vation in order to develop this country to its 
present state in spite of all obstacles, this 
capacity has seldom been directed to new 
products. Inventions and innovations are usu- 
ally made under the stress of need or oppor- 
tunity. The national needs and goals of Cana- 
da are not sufficiently defined that a good 
research program or even a national science 
policy can be developed based on them. 


There is need for increased activity in the 
following areas, which may be brought about 
through the use of incentives by the federal 
government. We feel that the government 
should provide, at least in broad terms, 
national needs and national goals. It could 
also be extremely helpful in providing infor- 
mation on needs of other countries. 


Industry should develop, to a much greater 
extent, the ability to pin-point and define 
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needs, which it is capable of supplying, in 
both national and international markets. 
International market intelligence is required 
for the establishment of sufficiently large- 
volume production units to be competitive. 
We feel that in the research and develop- 
ment area applied research in universities 
and at the National Research Council must be 
increased and related to industry. The 
amount of research conducted in industrial 
laboratories relative to universities and gov- 
ernment must be increased substantially. 
(a) Research grants to universities could 
be designated for applied research. 
(b) Research grants for joint industry- 
university and industry-NRC projects 
could be made. 


(c) Greater use could be made of uni- 
versity and National Research Council 
staff as consultants to industry. 


(d) Industrial post-doctoral fellowships 
could be provided. 

(e) Industrial sabbaticals for university 
staff could be arranged. 


(f) Committees responsible for policy 
decisions in government and University 
research could have a strong representa- 
tion from industry. 


(g) Current research and development 
incentive programs should be revised and 
expanded to support projects on a more 
permanent rather than expansion basis, 


(h) Ways must be sought to encourage 
and reward good research and yet not 
necessarily force continued or premature 
expansion of any particular research 
group. 

(i) Wherever possible, research, in which 
a government agency is interested, should 
be contracted to an industrial laboratory 
rather than conducted in house. 

(j) Industrial scientists should be en- 
couraged to keep “on top” through inter- 
national meetings. 

(k) Industrial scientists should be sup- 
ported in giving lectures in universities 
and to the public. 

(1) Awards with national recognition 
might be increased for industrial 
scientists. 

(m) Initiate a program to make science 
students aware of the more practical 
goals of science. 

(n)In any program for the rationalization 
of industry there should be some pro- 
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vision for similar rationalization of 
research and development so that a fair 
share is done in Canada. 


Getting along to the innovation area, the 
gap between research and full-scale produc- 
tion must be supported sufficiently that the 
full benefits of research are realized in 
Canada. 


(a) Specific inducements for the commer- 
cialization of new products in Canada 
should be arranged. 

(b) Incentives to encourage the export of 
new products should be available. 


(c) Adequate patent protection, world- 
wide, for Canadian inventions should be 
ensured and incentives may be a useful 
tool. 


(d) When research and innovation sup- 
ported by Canadian funds is successful, 
means must be found to ensure that ade- 
quate returns to Canada are made from 
any commercialization. 

(e) A tariff policy must be developed 
which is compatible with our national 
policy and our science policy. 


A science policy must not concern itself 
only with science. It must consider how this 
science—involved in research, development, 
innovation, production and wmarketing— 
impinges on the national life of our people. It 
has some relation to markets and growth or 
loss of markets, to the size of these markets 
and the effect this has on the cost of produc- 
ing a product in Canada. We could have the 
best science policy in the world but if foreign 
producers can ship freely into Canada the 
production from lower cost, large-volume 
plants, they will sell such production at prices 
lower than we can meet. This has nothing to 
do with the quality of science but with the 
size of the producing units which in turn 
depends on the size of the market available. 

Where several firms in Canada have plants 
providing a product for Canadian consump- 
tion one plant might turn out enough to sup- 
ply the whole market and do so at the lowest 
price possible. Our laws prevent any such 
arrangement which could be to the national 
benefit. The multiplicity of foreign subsidi- 
aries may compound the problem. But our 
laws do not prevent a foreign supplier from 
underselling the Canadian producers and 
putting them, one at a time, out of business. 
Some parts of our national policy seem to be 
designed to destroy what other parts of our 
national policy are trying to foster. 
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The Chairman: Thank you very much, Mr. 
Warren. Senator Belisle, do you have some 
questions? 


Senator Belisle: Thank you, Mr. Chairman. 
In reading these briefs I have prepared many 
questions. 


The Chairman: We have about an hour. 


Senator Belisle: With your permission, Mr. 
Chairman, if I may, I would like to ask about 
three questions directed to three groups, the 
first being the Johns Glass Company, the 
second the Dunlop Company and the third the 
DuPont Company. 


My first question arises from the Johns 
Glass Company brief which says that the 
company would like to set up glassware com- 
panies but the tariff situation makes it diffi- 
cult. I will quote from the brief: 


We are trying to expand our manufac- 
turing in Canada and to export but the 
tariff barrier entering the United States is 
39 per cent. This means that we are com- 
pletely blocked from competing in the 
United States but the United States has 
complete and free access to this 
market— 


Mr. Richards: The market I have defined is 
the laboratories, the hospitals, universities, 
and government research institutions. 


Senaior Belisle: My question is: Is the 
Canadian market not large enough to support 
a growing company? And what price differen- 
tial is there in the Canadian market between 
the products of this firm and those imported 
from the USA? I am aware that you made 
some comments a while ago, but could you 
elaborate further? 


Mr. Richards: Yes, I would be very pleased 
to do that. There is no price difference, and 
there cannot be a price difference. This is not 
a new arrangement or a new tariff system. 
We have grown up under it, and we can 
compete with the American prices in most 
instances on a duty-free basis. However, you 
again reach this economic factor of level of 
production. We do not have access to the 
American market; it is completely closed. 
They have very much larger runs. They can 
produce cheaper than we can in many 
instances. From over-runs they can supply 
most of the Canadian market. We would far 
rather have access to the American market 
than have protection for our own. This would 
be our first choice because our workers and 
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our technology in most instances are as good 
as theirs. 


The Chairman: Would this allow you to 
specialize more than you are doing now? 


Mr. Richard: Oh, yes, very definitely. 


Senator Leonard: Could I ask a supplemen- 
tary question? Why do you not move to 
Buffalo? 


Mr. Richards: I spent five years with the 
Department of Trade and Commerce and I 
am so thoroughly Canadian that that is why I 
am here, to try to prevent that. 


Senator Leonard: That is a good answer. 


Mr. Richards: Perhaps it is pride. I think it 
can be done in this country. 


Senaior Belisle: My second question is 
directed to the Dunlop Company. The brief 
discusses the experience of the research cen- 
tre at Sheridan Park and of Dunlop Canada 
Limited with federal R & D assistance pro- 
grams. I am referring to paragraphs 4(a) and 
(b) on pages 4 and 5. The programs are all 
found wanting. The summation is to be found 
in the summary at the top’ of page 6 of the 
brief, from which I would now like to read: 

Despite Dunlop’s efforts in the scientific 
community, despite the necessity for 
Dunlop Canada to innovate in order to 
stay alive, despite Dunlop establishing a 
research centre with 35 to 40 people, the 
company receives very little encourage- 
ment to maintain, much less expand, the 
research and development activities in 
Canada under the present incentive 
programs. 


May I ask the witness to expand on these 
problems? What are the main problems? 


Mr. Grace: I will answer first, if I may, 
and perhaps Mr. Kerr will expand on it also. 
It is a matter of the way in which, for 
instance, the so-called general incentive pro- 
gram IRDIA is written, and I touched on it 
earlier in my comments. It is so beset with 
restrictions that our research budget is not 
eligible. It is funded as a group budget. 


I know from personal experience that at 
least one American company, with a Canadi- 
an subsidiary, for that very reason failed two 
years ago to establish a laboratory here in 
Canada. So there is quite a serious restriction. 
Perhaps Mr. Kerr would like to comment 
further. 
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Mr. S. B. Kerr, Vice-President, Finance and 
Corporate Planning, Dunlop Canada Limited: 
Only in conjunction with something you have 
already said, Dr. Grace. I think we have 
found in Dunlop that we do those things in 
the research field that are designed to be 
done within the Canadian confines, but the 
particular form of our corporate structure 
and the means of financing our total opera- 
tions in Canada simply did not permit us to 
qualify under what we felt were the rather 
restrictive ground rules implicit in the IRDIA 
legislation. 


Mr. Hynes: Senator Lamontagne and I had 
dinner with Dr. Hornig last fall sometime. 
The following day I spent some time with Dr. 
Hornig, who was then scientific adviser to the 
president of the United States, and the 
representative of the Department of Industry 
explained these incentive programs. I think 
Dr. Hornig’s attitude was, “Well, it is nice to 
be able to publicize that you are in favour of 
research but you are taking so much away 
with all the rules and regulations that it real- 
ly has no effect.” I think that is really what 
Dr. Grace is trying to say. 


Dr. Grace: Yes. 


Mr. Hynes: This is a hypocritical statement. 
It is a statement that you are encouraging 
research, but you make sure that the Depart- 
ment of National Revenue people do not get 
nite 


Senaior Belisle: On page 2 a statement is 
made of the need for greater aid and incen- 
tive for Canadian industry in doing research 
and development. However, it is also pointed 
out that research and development is one step 
in technological innovation. In order to 
increase innovation in Canada perhaps the 
government should encourage more R & D 
but develop encouragement regarding other 
ingredients of the innovation. My question is: 
How does this firm stand regarding innova- 
tion? How big is their R & D effort? What 
has been their record of innovation? How do 
they view the innovation prospects of the 
future? I could go on in this regard but I 
think I am limited as to time. 


Dr. Grace: Let me deal with this specifical- 
ly. A few years ago, in 1957, soon after we 
started research activity in Canada, we devel- 
oped a new family of synthetic rubber for 
which we hold the basic patents around the 
world. They have been licensed in the United 
States, they are manufactured in the United 
States and imported into Canada and we pro- 
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duce rubber goods made from this synthetic 
rubber. It has also been licensed in Canada 
but, because of the size of the market, it has 
not been innovated. Neither our company, nor 
in fact any of the rubber manufacturing com- 
panies, produce their own synthetic rubber in 
Canada. The market is just not big enough. 

So there is something I think we Canadians 
can take pride in, a world first of very sub- 
stantial magnitude that, however, we have 
been unable to have innovated, carried to the 
production stage in Canada. 


Senator Belisle: I have a question that is 
directed to DuPont. This brief contains a pes- 
simistic view of the exporting potential of the 
Canadian chemical industry. It is similar to 
the views heard when the national association 
of producers appeared before the committee. 
In an industrialized country the chemical 
industry in general has been growing faster 
than the rest of industry as a whole. From 
1958 to 1966 the United States chemical 
industry had an average annual growth rate 
of 8.5 per cent. The comparable figure for 
European countries, excluding Finland, was 
10 per cent, and for Japan it was 16 per cent. 
The brief states on page 7, paragraph 11: 


In recent years the chemical industry 
in Canada has not progressed as fast as 
in other countries. The rate of increase in 
chemical production since 1958 has fallen 
well below that in other industrially 
advanced nations. Indeed, the rate of 
increase in Canada’s index of chemical 
production has been three-quarters of 
that in the United States, one-half of that 
in Europe, and one-third of that in Japan. 
This has not been due to slower growth 
in Canadian markets. Domestic consump- 
tion of chemicals has grown more rapidly 
than in the United States, although not as 
rapidly as in continental Europe. 


As pointed out in paragraph 12, this is due 
to continuing expansion of imports and, pre- 
sumably, if this continues unabated, we will 
at some future time have no industry left. 
Are there any comments from the witnesses 
on that? 


Mr. Capon: Senator Belisle, we thought 
that the words that we had put down there 
were largely self-explanatory. The Canadian 
chemical industry has been growing at a 
slower rate than the chemical industry in 
these other countries because costs of produc- 
tion have been rising relatively more rapidly. 
Our wage costs have been rising more rapid- 
ly. Our duty rates in Canada are less than 
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half the duty rates in the United States. Now 
I am quoting the average duty on all chemi- 
cal exports, and I only have figures back to 
1963; we do not have world figures since. The 
Canadian rates are much lower than those of 
the United States, Japan and all the European 
countries except Germany. As a result the 
Canadian products are becoming less com- 
petitive in world markets, assuming a selling 
price that will yield a comparable return on 
investment. What we are saying is that the 
profitability of the Canadian chemical indus- 
try has been falling badly and, as a result, its 
rate of growth has also fallen. That is borne 
out by the published figures in the chemical 
companies’ reports. 


Senator Belisle: My last question is regarding 
federal research incentives referred to in this 
same brief. The brief, sir, on page 8, para- 
graph 15, and on page 9, paragraph 17, states 
that a nationalistic approach to research 
incentives is impractical and speaks of unduly 
nationalistic regulations. Could you expand on 
that? 


Mr. Capon: Yes, this has to do with the 
regulations on what research expenditures 
will be eligible for grants. It particularly ties 
down the research expenditure to that 
involved in an effort which will be exploited 
in Canada or for which the Canadian com- 
pany claiming the expense will have the right 
to export its products throughout the world; 
there will be no limitation by foreign parent 
companies on exports throughout the world. 


In my opening comments I made some ref- 
erences to international companies and the 
implications for Canada because we in Cana- 
da in the chemical industry are composed 
very largely of subsidiaries of foreign parents 
and in almost all cases our relationship is a 
reciprocal relationship with our foreign 
parents’ technology. We have access to the very 
major foreign technology but in turn we give 
the foreign parent company access to the 
technology which we develop in Canada. We 
have the right to exploit in Canada the tech- 
nology which we acquire from abroad. Part of 
the cost of that is giving to the foreign parent 
company the right to exploit abroad the tech- 
nology which we develop in Canada. eats cet 
two-way reciprocal thing. 


So when government comes along with a 
regulation which says, “We will give research 
grants to aid in the development of research 
but you cannot have it if your foreign rights 
are going to your parent company”, they are 
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really preventing us from expanding a very 
important research activity. 

As I say, it is a reciprocal thing for inter- 
national companies. The Canadian company is 
only part of a total world scene and it is quite 
proper and equitable that the foreign rights 
to Canadian technology should be traded for 
Canadian rights to foreign technology, always 
assuming equal values, and we do put values 
on the two-way trade when we determine the 
amount that we will pay or we may receive 
from our foreign parent company. We may 
receive funds because what we have done has 
more value in the world than what they have 
provided. The point is that it is a reciprocal 
arrangement, and it is quite proper that it 
should be, because we are part of a total 
world entity which operates as a world entity. 


The Chairman: Are you really asking for a 
kind of reciprocal free trade arrangement 
with respect to research and development 
work? 


Mr. Capon: Senator, when we say a recip- 
rocal free trade arrangement, I have to make 
one qualification, that I am convinced that a 
free trade arrangement in the end has to 
result in economic unity ‘and then political 
unity, and I am not sure that I am in favour 
of that. 


The Chairman: I am not speaking of free 
trade in general. 


Mr. Capon: Free movement. Well, perhaps 
it is not a free movement; it is an unfettered 
movement of technology in both directions 
but which results in a payment which may be 
a net payment in either direction, depending 
on the flow of value. I am not in favour of 
free trade. 


Senator Kinnear: I have a question, Mr. 
Chairman, that I would like to ask. I noticed 
in the June issue of the Monetary Times, and 
you have referred to it in two or three ways 
in your brief, it says that: in 1968 DuPont of 
Canada had sales up 14 per cent and net 
income of $12.6 million, up 20 per cent, but 
the company earns only 4.3 per cent on 
invested capital. Down a sentence or two fur- 
ther it says that Canada’s deficit in chemical 
trade could run from about $350 million in 
1968 to about $1 billion in 1975. It then sort of 
tapers off a bit and says that with more 
aggressive marketing, new products, plastic 
types of packaging material and so on, Du- 
Pont of Canada under Blackwell is likely to 
show further recovery through 1969. Do you 


Science Policy 


feel your figure is true if you are hoping to 
have a better marketing condition? 


Mr. Capon: Our share of the billion dollar 
deficit in 1975, do you mean? 


Senator Kinnear: Yes. 


Mr. Capon: Yes, we are very much afraid 
of that in Canada. We are very much afraid it 
is true, or that it can be true. Incidentally, 
the article in the Monetary Times article is 
theirs rather than ours. 


Senator Kinnear: Yes, I realize that. 


The Chairman: I wondered if you were 
being correctly quoted. 


Mr. Capon: We were not being quoted at 
all. They are talking there, for example, 
about plastic packs. Our Canadian company 
went to Finland for technology in plastic 
packs, not to the United States, because we 
were into a product in which our United 
States parent company is not interested. They 
are not in that field. This is a product new to 
Canada and the biggest installations we have 
made so far have actually been in the Carib- 
bean, or, at least, some of the very biggest 
ones have been in the Caribbean area. 


This is an aggressive piece of marketing 
and is moving into technology which is 
Canadian and which has a world application. 
However, we remain a part of DuPont in the 
world sense, and if it becomes apparent that 
the best method—the most effective financial 
method if you like—of exploiting that kind of 
technology in the world happens to be putting 
plants in Europe or the United States to sell 
to the world, then that is the decision that 
worldwide DuPont ought to make because 
they are a worldwide corporation. So we in 
the Canadian company will do our best to 
increase our results but we may well lose out. 


The Chairman: But then if you are too 
successful it may be taken from you. 


Mr. Capon: It can, and I could not argue it 
would not be right if this were done. It would 
not be that it would be taken from us; we 
would be paid for the technology. However, 
the exploitation of that technology may be 
more logically done in other countries simply 
because the amount of capital that has to be 
invested to exploit it will earn a higher 
return elsewhere than in Canada. That is why 
we are putting so much emphasis in our brief 
and in our remarks on the need to ensure 
that investment in Canada can earn a com- 
petitive return. 
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Senator Kinnear: Was that one of the reas- 
ons why two or three years ago you shut off a 
great deal of the research in nylon? Was it 
sent elsewhere? 


Mr. Capon: I will ask Dr. Hoerig who is 
here to answer that. 


Dr. H. F. Hoerig, Vice-President, Research 
and Development, DuPont of Canada Limit- 
ed: There is an important point here which I 
hope is not misunderstood. The chairman 
pointed out that if we were too successful this 
may be taken away from us. I think it must 
be worded in another way, that the end result 
would really be no different than if we had 
an arm’s length competitor. The only way in 
which our development might be taken away 
from us, which would mean we might lose 
production, is if we become inefficient or too 
high-cost because of the total environment in 
which we work. In other words, the end 
result is really no different, I think, whether 
it is an international corporation or two com- 
peting corporations in different countries. The 
corporation which finally manufactures a 
product for any given market place is the one 
which will do it more efficiently. 


To answer your question, senator, with 
regard to nylon research, I do not know 
where that impression might have been 
reached because nylon is one of our most 
important products. It is one that is produced 
worldwide and we have an excellent record 
of maintaining the efficiency in the productiv- 
ity of this operation on a world competitive 
basis because it happens to be one of the 
products which is on a sufficiently large scale. 
We have a good record of success in improv- 
ing the productivity through research. And I 
can assure you that in this area there has 
been no diminution of effort on the part of 
our company. 


Senator Kinnear: I just knew about many 
researchers being laid off about two and a 
half years ago. 


Dr. Hoerig: I could not be with us. It just 
could not be our company because that has 
not happened. 


Senator Kinnear: I am sure it was. 


Dr. Hoerig: I do not have the budget here, 
but our budget on nylon research... 


Senator Kinnear: Not on nylon thread but 
at your nylon plant in Kingston. 


Dr. Hoerig: This was not a reduction of 
force as far as technical people are concerned. 
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This perhaps shows how things can be misun- 
derstood. I believe that two years ago—cor- 
rect me, Mr. Capon, on this if I am wrong 
about it—two years ago there was a reces- 
sion, if you will, in the fibres market. This 
was a recession which I think none of us 
really anticipated. 


We have a program of hiring summer 
students, many of whom are used in the tech- 
nical work during the summertime. We did 
have a situation several years ago where, 
with this recession in activity and with the 
problem we would have had with laying off, 
let us say, some of the workers, and some of 
these people were going into payroll jobs in 
the plant, we did not want to be confronted 
with a situation where we laid off payroll 
workers and brought in summer employees. 
So that we were confronted with a very 
embarrassing situation at that time of having 
to notify a group of university students that 
the job offers which we had made could not 
be honoured. 


What we did then was to very carefully put 
our employee relations department to work 
on this matter, and I am glad to be able to 
report that every one of the young people 
who had been applying for jobs with us was 
hired in some other activity by other compa- 
nies or by our own company in other areas. 
That is the only instance of unemployment, if 
you will, which we have faced in the nylon 
business. 


Senator Kinnear: Thank you. 
The Chairman: Senator Blois? 


Senator Blois: Mr. Chairman, I think Sena- 
tor Belisle and I should put our heads togeth- 
er because we have been working pretty 
much on the same questions. 


The Chairman: It is again a case of intel- 
lectual parallelism. 


Senator Blois: I was interested in the 
remarks the speaker made that the duty on 
the glass products they are making going into 
the United States was 39 per cent, or approx- 
imately that. Does the United States give 
preferential treatment to any countries ship- 
ping glass in there, or is it wide open? 


Mr. Richards: There is no preference, to 
my knowledge. 


Senator Blois: I understood you to say that 
if you had a free market going into the Unit- 
ed States you could compete down there with 
the products that you are making? 
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Mr. Richards: Yes. 


Senator Blois: That being the case, why do 
you not get all the Canadian business? How 
can they come in here, even if it is a free 
market; is their price lower than yours? 


Mr. Richards: The size of run has a great 
deal to do with it. 


Senator Blois: They can undersell you to a 
certain extent? 


Mr. Richards: Yes, and they can be far 
more flexible because of the size of run. 


Senator Blois: Would there be sufficient 
business in Canada, if you had all the bus- 
iness, that could keep a company such as 
yours busy making this equipment for 
science. 


Mr. Richards: There is well over $6 million 
of scientific glassware being imported. In 
scientific apparatus, if you broaden the term, 
as I mentioned, just for the one field which 
comes in duty free, it is over $100 million. 
That was in 1966 and there has been a very 
sharp expansion since that time. So I would 
think we are probably talking about a market 
of $130 million or $140 million for scientific 
apparatus which goes into the laboratories in 
government research, hospitals and 
universities. 


Senator Blois: Perhaps you do not care to 
answer, but approximately how many people 
do you employ at the present time? 


Mr. Richards: In manufacturing glassware 
we would have 60 or 70. 


Senator Blois: It is quite a little industry, 
in other words? 


Mr. Richards: Oh, yes. 


Senator Blois: I think it was CIL which 
mentioned the fact that it had licensed some 
of its processes to the United States and 
Japan. For a certain reason I am asking this 
question: Are any of the products manufac- 
tured by those processes coming back into 
Canada at a lower price than you can make 
them? 


Mr. Hynes: They could but, you see, I 
think one makes a great mistake in relating 
selling prices and costs. Selling prices are 
determined in the market place, depending on 
whether someone wants something. Cost is 
determined by how efficiently you did the 
job. We have no way of stopping somebody. 
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shipping caustic soda into Canada. Other 
members get the business from the Canadian 
customer before he does. That is what we try 
to do. At the same time we have developed a 
process which at the time made better caustic 
soda than was being made in the United 
States, in terms of the form, and there were 
people who like to work with that quality of 
material. So we were able to license them to 
make that quality of material but we did not 
limit them as to where they might ship it. 
However, they would have tried to get our 
business in Canada. They have been trying to 
get our business in Canada all along. 


Senator Blois: So you get something out of 
licensing? 


Mr. Hynes: We endeavour to hold every- 
thing we have, and we hope to get hold of 
something more in order to help us do more 
research in Canada. 


Senator Blois: One reason for my asking 
the question was that I happened to think of 
people in the United States who have found 
that some of the licences they have sold have 
resulted in products coming back into United 
States and underselling them in a few 
instances. 


Mr. Hynes: I have a case about which Mr. 
Basford is worrying of somewhat the same 
order, where we did sell some material which 
is now coming back into Canada. And it is 
our own material. However, I was also 
interested in the same point being made by 
the member from Saskatoon about Canada 
selling wheat to China, I think, at what Mr. 
Caouette said was a dumped price but which 
somebody else said was a market price. It 
seems to me that neither of these things has 
anything to do with cost. It is what somebody 
will pay you for something. 


There was one thing that was on my mind 
in connection with some of the earlier ques- 
tions. You were talking about the basic disad- 
vantages in Canada. I think it is in this area 
of scale. There has been a great deal of work 
done in the Department of Industry and we 
are still working with them in the Depart- 
ment of Industry on what we are going to do 
about this. Because of the increasing recogni- 
tion of the disadvantage of scale, together 
with the Kennedy Round having established a 
new level of production, a new level of 
tariffs, and the traditional pattern of making 
products in Canada for the Canadian market 
which in total is now less than the economic 
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unit, a great deal of the Canadian plant has 
become “garbage” in Mr. McLuhan’s word. 


The effect of the budget, which came in 
within the last few weeks while I was out of 
the country, was merely to make some of the 
plants which were going to be garbage two 
years from now garbage to-day, which is 
probably a good thing because it makes us 
recognize that it is garbage and perhaps take 
a hopeful view of it. 


However, we must recognize that when we 
have turned our plants into garbage, Mao 
hasn’t. I think this is something about which 
we should all do some hard thinking. 


Senator Cameron: Who hasn’t? 


Mr. Hynes: Mao of China. If you are going 
to have your ideology you are going to have 
to win on the production line. We have now 
turned our production equipment in many 
cases into garbage. 


Senator Blois: Mr. Chairman, I have not- 
iced, while listening to all of the gentlemen 
who have been speaking to-day, that they 
have said that there must be closer co-opera- 
tion with government—and in that case I sup- 
pose it was intended to be all forms of gov- 
ernment—in what is being done in research, 
tariffs, and other sorts of things such as co- 
operation with industry, large and small. I 
wonder if anybody has come up with how 
this can be done? I think it has been a matter 
facing government for quite a number of 
years, and yet we do not seem to be getting 
much closer to a solution. 


We have listened to some able scientists, 
and we have heard their programs, and there 
is a pretty general feeling that they must 
have help. However, Mr. Chairman, I for one 
have not got down to just what we can give 
them by way of the help they require. Some 
say it is money, but others say, “It is not 
money, we need more co-operation”’. 


I wondered if any of the gentlemen present 
have some suggestions as to a committee that 
might work more closely with the scientists. 
In that way perhaps eventually something 
will come out of this science policy commit- 
tee. Apparently—and I say this in all 
fairness—every government needs help and 
support from industry. 


Mr. Hynes: Mr. Chairman, I have here the 
statement of conclusions that was adopted at 
the meeting of the International Chamber of 
Commerce at Istanbul on the 7th of June. 
This arose out of a study made in the United 
States and which was debated by 48 nations. I 
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was the chairman of the committee which 
drew the final conclusions, and put them 
through the plenary conference. 

This statement may be of some assistance 
to you. There are some preliminaries, and 
then the conclusions of the special committee 
on trans-national corporations, and conclusion 
No. 4 is: 

International corporations are naturally 
concerned about the investment climate 
and potential earnings. 


This is what Mr. Capon has said, and I 
think what the rest have said. 


Host countries that adopt measures 
affecting the operations of companies 
subject to their jurisdiction should 
appreciate that these measures invariably 
affect the investment climate of their 
countries, either adversely or favourably, 
and thus influence the rate of economic 
growth. The achievement of rising living 
standards will be facilitated by liberal 
laws, regulations and policies that affect 
business operations of foreign or national 
companies alike. 


I think what we are concerned about here 
is that we have a tremendous number of res- 
trictive laws that may have been appropriate 
to another time. 


The Chairman: You are not interested in 
“conservative laws’? 


Mr. Hynes: I do not think we are because 
Wwe are living in a liberal economy. We are 
living without regard to the big “C’s” and 
“L’s”. We must go forward by getting more 
people into the game. This is not a conserva- 
tive tradition. You have to have a greater 
sense of participation by all the people in 
this. Canada is a conservative country with 
liberal ambitions. 


That particular conclusion was advocated 
and spoken to very strongly by Peter Quinn, 
the head of Levers in the Hague. He was 
looking at it from the point of view of his 
experience over the years in all sorts of coun- 
tries, and Lever’s are looking to invest in 
areas in which this type of thing is 
developing. 

I do not suggest what the anti-combines 
situation ought to be, but the one we have is 
certainly appropriate to achieving economies 
of scale. For instance, if Mr. Capon and I 
were to merge you would have us in court 
to-morrow. 


Senator Belisle: Rightly or wrongly. 
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Mr. Hynes: Because you think bigness is 
badness. 


The Chairman: Or if you speak on the 


telephone. 
Mr. Capon: We do that. 


Mr. Hynes: Canada is trying to play in a 
game, which is international competition, 
using the rules created by its competitors. If 
Canada is going to win it has to have some 
rules of its own. 


The Chairman: Do not forget that if you 
have been separated it is not because of 
Canadian laws. 


Mr. Hynes: Yes, that is right. To-day you 
have examples coming out in the Watkins 
Report. It was mentioned quite often at Istan- 
bul that Canada is defeating itself by, for 
example, allowing itself 17 refrigerator com- 
panies whereas the country’s requirements 
could all be produced in two efficient plants; 
that is two efficient plants could produce all 
the refrigerator requirements of Canada. 


Going back to my pet peeve, Canada had 
the greatest demand of any country in the 
world for transportation ‘after the 1914-18 
war. We took over as a nation the Canadian 
National Railways. 


The Chairman: We had to. 


Mr. Hynes: Right. And we ran it on as 
cheap a basis as possible. 


The Chairman: Of course it was a Conser- 
vative administration which did it. 


Mr. Hynes: That is right. We put no 
research and development into transportation. 
We had great opportunities to test transporta- 
tion under all sorts of climatic conditions and 
under many different ups and downs. We 
could have learned more about how to trans- 
port goods than anywhere else in the world. 
We could have sold our technology to the 
world. But we instructed the CNR to make 
sure that anybody who supplied the CNR did 
not make any money. We made sure that the 
railway equipment business went broke. And 
that is the Canadian mental attitude. 


Senator Blois: That we cannot make money. 


Mr. Hynes: Until you create the attitude of 
wanting to be successful instead of wanting to 
be a failure, you will go on being a failure. 


Senator Kinnear: Mr. Chairman, that upsets 
me a bit. I do not think we are all that 
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bad, being about the second richest country 
in the world. Something must have happened 
along the line in our development which 
allowed us to achieve that success. As I recall 
from my reading about business over quite a 
few years, CIL and DuPont are probably 
among the foremost successes in Canada. 


Mr. Hynes: Our return on investments over 
the past 20 years—and this would even go 
back to before we were broken up—has not 
been anything like good enough. We have, 
unfortunately maybe, talked people into put- 
ting money into the company but they should 
have put it somewhere else. For the future it 
is even worse. The last investment we made 
of any consequence was in Sarnia a few years 
ago. It is losing money at the moment. We are 
not planning to spend any money now, and I 
think it is fair to say that the chemical 
industry is not disposed to spend any money 
right now. There is no incentive to spend any 
money. 


Senator Carter: Do you not think you have 
brought a lot of these things on yourself? You 
complain now of our anti-combines laws and 
all the other restrictions there are, but do you 
not think you are partly to blame for it? 


Mr. Hynes: In which way, sir? 


Senator Carter: In many ways. I come from 
the Maritimes. We start in with a small enter- 
prise down in the Maritimes somewhere. It 
employs probably 100 or 150 people, and it is 
profitable. Immediately it gets profitable 
down comes some big firm in the same line 
from Toronto, and buys it up and shuts it 
down. 


Mr. Hynes: Have you some examples? 


Senator Carter: And who wins? You see, 
the place where this little plant was situated 
does not win. The people who are laid off 
don’t win. And the price of the product goes 
up. 


Mr. Hynes: Well, what is happening now 
on an international basis is that Canada has 
become the Maritimes. 


The Chairman: Senator Cameron has been 
wanting to ask a question for some time. I am 
afraid, Senator Carter, you will not get an 
answer here. 


Senator Carter: I think there is another 
part of this story that should go on the 
record. 
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Mr. Hynes: I am sorry if you do not believe 
me. I think the problem we have had with 
the Maritimes right along has been again one 
of markets for a plant. 


Senator Carter: No, there was no problem 
in the case of this little plant. It had its 
market, and it was employing its people, and 
it was making a profit for the people con- 
cerned. However, a larger plant in the same 
industry—and it could be canning apples or 
almost anything—comes down, sees this little 
profitable enterprise which is probably hurt- 
ing them a bit, and buys it up. And immedi- 
ately it is bought up it is shut down. You 
spoke earlier about price being related to 
scale. This economy of scale you are talking 
about does not come into play in this situa- 
tion because the price of that product does 
not go down with the larger production up in 
Toronto or somewhere else. In fact, the price 
goes up. Everybody is worse off, to my mind. 


Mr. Hynes: This is quite possible if you are 
going to consider the Maritimes versus 
Quebec as being the problem. If your larger 
market in Quebec justifies the plant, then it 
would be cheaper to put the Maritimes 
volume through the Quebec plant, and you 
would be able to compete with the man who 
is shipping the glassware in against Mr. Johns, 
for example. What you want to do is chase 
the American out of the Maritimes before he 
chases you out. And the only way you are 
going to do that is to get your costs down. 


Your Maritimes plants in many cases are 
among the 17 that Professor Watkins, Dr. 
Deutsch and others have pointed out as being 
one of the Canadian problems of lack of 
productivity. Somebody is going to compete 
for the market. This is the price that is 
prevailing in that market. The question is 
who is going to get the business. 


Senator Carter: What do you mean when 
you say it is lack of productivity? These peo- 
ple were competing. They were competing 
with Toronto. Their productivity must have 
been good. 


Mr. Hynes: Let me put it the other way, if 
the plant had not been bought out it would 
have been put out of business by somebody 
else shipping in there and knocking it out 
that way. That is exactly what happened to 
Mr. Johns. The 100 million products of glass 
coming into Canada from the United States 
do not come in because Mr. Johns brings 
them in; they come in because he cannot sell 
to keep them out. 
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Senator Blois: Not all Maritime firms have 
been forced out, of course. 


Mr. Hynes: That is right. We are running a 
plant in Halifax ourselves. 


Senator Cameron: This session this after- 
noon is typical of the dilemma in which the 
Science Policy committee finds itself. Here we 
have Mr. Hynes and all the others submitting 
a number of excellent briefs—, and they are 
brief too, and I compliment the business 
people here on their brief briefs. However, in 
the briefs I have read there is a great deal of 
agreement. Mr. Capon, Mr. Hynes, Dr. Grace, 
and many others are all agreed that we 
should seek to achieve excellence. Everybody 
is for that. Everybody is also agreed that we 
should do only those things that we can do 
best. 


Here we have a glass company, and I 
assume it is an excellent one. Yet it cannot 
compete. There is $100 million worth of glas- 
sware coming in. So here is a dilemma that 
our committee and Canadian industry are in. 
If we accept the principle that we should 
concentrate on doing the things we do best, 
then somebody has to say, ‘All right, Johns 
Glass Company, you cannot compete, so you 
go out of business”, or to Joe Doaks over here 
who making something else, “You cannot 
compete, so you go out of business.” 


Consider the rubber people. I have listened 
to the boys up at Kitchener, trying to stop the 
Chinese footwear coming in from Hong Kong, 
saying they cannot compete. We have had the 
electrical industry which says that 85 per cent 
of the components of our radios and so on are 
imported, and we are not giving employment 
to Canadians. This seems to be the Canadian 
dilemma. It is also a dilemma that the 
Science Policy committee is in. 


Are we to say in a recommendation to the 
government of Canada that some body which 
the government will set up—some minister 
possibly—is going to have to say, “All right, 
out you go”? You cannot do that in a 
democracy. 


Not one of you gentlemen—and I have the 
greatest respect for all of you—has suggested 
how we can rationalize this policy without 
being ruthless dictators, None of you has sug- 
gested how we do it. That is what we are 
supposed to find out. 


Mr. Richards: We have said that we are 
quite willing to compete anywhere if we have 
the same access to other markets that they 
have to ours. 
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Senator Cameron: But you cannot, because 
they will not give it to you. 


Mr. Richards: You are right. 


Senator Cameron: So, being realistic, prac- 
tical businessmen, what do you do? 


Mr. Hynes: I agree that this in one of our 
great problems. About 10 years ago I asked 
Mr. E. P. Taylor to come down and speak to 
the annual meeting of the Canadian Chamber 
of Commerce in Halifax. He spent about six 
months researching what he was going to say, 
and then came to the conclusion he was not 
coming. Maybe that is why he is living in 
Nassau. 


The Chairman: After having closed quite a 
number of beer outlets in Ontario. 


Mr. Hynes: I have been thinking about that 
more and more recently because the more I 
contemplate some of the information coming 
to us now the more I get, shall I say, unduly 
pessimistic. At the same time I feel sure that 
a lot of us are here for the reasons that have 
already been given, because we do not want 
to move to Buffalo. However, we have a 
strong feeling that Canadian governmental 
efforts are endeavouring to make us move to 
Buffalo. 


At the meeting of the International Cham- 
ber of Commerce last week there was a great. 
deal of discussion on money and the need for 
a better means of international settlements, 
and what has to be done to control inflation. 
If it can be summed up, I think it would be 
on the basis that pretty well every country 
except Germany has been living beyond its 
means domestically and has been exporting 
its domestic lack of balance in its budget by 
trying to borrow to pay this deficit, and 
everybody borrowing leads to an inflationary 
situation because you start governments mak- 
ing what becomes virtually mythical money. 


Back in the days when Mr. Diefenbaker 
was the Prime Minister, if I may say so, I 
went to Germany and visited with the 
Canadian ambassador and his staff there, and 
I came back with a certain book which I have 
brought along with me to-day. The foreword 
to that book is rather interesting. It was writ- 
ten in 1961 by Mr. Adenauer. It points out the 
great problems that Germany had in 1945 and 
what they did about it. 


Senator Cameron: This is not Dr. Schatz’? 
book? 
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Mr. Hynes: No, it is an official government 
book. He is here talking about property- 
owning policy which he says is the distinctive 
thing about the private enterprise system, 
being dedicated to that as opposed to the sort 
of controls you are talking about or govern- 
ment dictation. 

The federal government in its declara- 
tion of policy of October, 1957, allotted 
the wide dispersal of property the fore- 
most place in its program setting forth 
social policy. Many measures have been 
taken which facilitate and make possible 
the formation of private assets to above 
all those persons with a small or moder- 
ate income. Emphasis was placed, on the 
one hand, on the capacity of those with 
small incomes to save and, on the other 
hand, incentives to save to cover the 
direct subsidizing of the saving capacity 
of the individual saver. They reduced the 
income and wage taxes so that it was 
possible to increase the net incomes and 
thereby stimulate the capacity to save. 


They went on to enable one to put against 
his income tax payments the amount paid to 
acquire a house, if he were setting up a fami- 
ly, and to acquire his furniture. We, on the 
other hand, gave a $500 grant to the contrac- 
tor who built the house, or something of that 
sort. They gave special tax relief. They had 
an act as early as 1948 whereby savings 
accounts were encouraged by relief from tax- 
ation, so if you increased your savings in the 
bank you got relief from taxation. This tax 
relief ended with effect in December, 1958, 
and on May 5th, 1959, a savings premium act 
entered into force as a new form of encourag- 
ing savings. This gave the small savers par- 
ticularly incentives to accumulate assets. 


They then recognized that they had to 
watch their union problems, so they encour- 
age the employee to buy shares, but so that 
he would not buy just into his own company 
they formed mutual funds which had to own 
shares in twenty companies. He paid his 
income tax by buying into the industry of 
Germany. 


It is interesting to think now that in 1969 
the one thing that everybody is trying to do 
to get out of their problems is to make the 
ohe man who has managed their domestic 
affairs stop doing it because he is too damned 
good. He has the only hard currency in the 
world. And why? Because there has been 
encouraged this broad ownership of the coun- 
try by the people. 
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What is the situation with us? We are tak- 
ing the money away from the corporations. If 
we are successful in one of these industrial 
operations the government takes 52 per cent, 
and the corporation gets 48 per cent. In the 
case of my personal income I get less than 
half of it. There is no incentive for me to 
produce very much for this country. 


The Chairman: And still you work very 
hard. 


Mr. Hynes: That is right. I’m crazy. 
The Chairman: You are not the only one. 


Mr. Hynes: 
thought. 


This needs a lot of deep 


Senator Cameron: You fellows should sug- 
gest something. 


Mr. Hynes: I have. I wrote to Senator 
McCutcheon and sent him that book when he 
was Minister of Trade and Commerce but he 
would not even read it. 


Senator Cameron: I think he did. 


Mr. Hynes: No, he didn’t. I will show you 
the correspondence. If I could get this book in 
the Canadian Embassy in Bonn I am sure you 
can get it in the Department of Finance. 


The Chairman: I am sure that some of our 
committee members will read it now after 
what you have said. 


Mr. Hynes: There is probably a new edition 
out. However, this is a pretty strong book. 


Senator Carter: Where did you get Chair- 
man Mao’s book? I thought his thoughts were 
in little red books. 


Mr. Hynes: They are. One of the great 
things industry must know is what is the 
competition up to. 


Mr. Capon: Mr. Chairman, I think there is 
something we should say in reply to the very 
legitimate complaint of some of the senators 
who say, “You come here with a dilemma and 
you give us no answer.” That is quite right. 
We do have a dilemma. We in the chemical 
industry have been working for some time 
now with the government through the 
Department of Industry, Trade and Com- 
merce on an agreement first of all, on what 
the dilemma is. Up to now all that industry 
has said is, ‘All we need is higher tariffs and 
lower taxes, and we can go to town’, and all 
that Government has said is, “We have other 
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priorities and problems and what you are 
going to get is higher taxes and lower tariffs”. 
So we have been pulled apart up to now. 
However, at this point in the history of 
Canadian development we all recognize, in 
both government and industry, that we do 
have a dilemma and if we are going to move 
forward it can only be on the basis of 
successful technologically based industry. 


What will make that succeed? The first 
thing we recognize is that in the past we did 
succeed, our industries developed very well, 
partly because our cost structure was helped 
by a 25 per cent differential in wage rates. 
And wage rates are most of our cost. So, as I 
say, we did have a 25 per cent differential in 
wage rates and we did have a high rate of 
duty. 


In addition to that, and this is what Mr. 
Hynes, I believe, has been trying to Say, 
Canada raised its living standard very rapidly 
afier the war by selling off its resources, by 
living on its capital, by selling its corpora- 
tions to foreign shareholders and then com- 
plaining that we had too much foreign owner- 
ship of Canadian business. We raised our liv- 
ing standards by living off our seed corn. But 
you can only do that for so long. 


The Chairman: 
windfall. 


You mean taking the 


Mr. Capon: Taking the windfall, yes. Now 
we tace this dilemma. We cannot come to you 
with pat answers because if there were pat 
answers they would be in front of you. 


We have a problem of scale. In our indus- 
try, for example, we believe we do the best 
job in the world in making nylon. We may be 
swell-headed about it but that is the way we 
think. Nevertheless with full efficiency and 
with all the technology available on nylon, we 
have unit costs that indicate that our costs 
per pound of nylon are considerably higher 
than the costs in any other country because 
we cannot run one type of nylon day in and 
day out on one machine and keep taking that 
machine down and changing the type. These 
things are real and they do affect the costs. 
The scale is a big factor. 


We say, “Well, we can overcome the prob- 
lem of scale if we have one nylon plant, so 
we will get together.” Then you say, “Well, 
the combines laws will not allow you to get 
together.” The Canadian government might 
say, “We will change the combines laws,” but 
then we will have to turn around and say, 
“That is really not going to help because it is 
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the United States anti-combines laws that do 
not permit us to get together.” 


There are very real problems. We realize 
there are problems. I wish we had the an- 
swers. It is only our hope that we will in fact 
succeed in a new effort in working with gov- 
ernment. In our industry we are doing this 
now. It is a new kind of endeavour. We have 
joint committees that are functioning. We 
believe that out of these joint committees and 
free discussions, will come constructive 
suggestions for solutions. We have to have 
these solutions, or this country is going to be 
in a mess. 


The Chairman: In the matter of govern- 
ment incentive programs, and we have a 
whole series of them, apparently very few of 
them are effective or attractive to industry. 
Would you favour some kind of co-ordinating 
agency being in charge of all those programs 
so that you would be in a position to deal with 
only one agency, and be in a position also to 
make better representations to that agency so 
as to improve the programs? 


Mr. Capon: I think only, Mr. Chairman, if 
the creation of such an agency results in the 
elimination of a greater volume of other 
agencies. We are in favour of greater co-ordi- 
nation. We think it is absolutely essential. 


Mr. Hynes: I have been worrying about 
this since joining the Science Council because 
there was quite a discussion on the relative 
merits of having a department of science. The 
OECD experience does not appear to have 
been a good idea. However, having visited 
the Atomic Energy labs, the University of 
Manitoba, and the fisheries labs out in British 
Columbia, I find that we seem to have people 
locked into very watertight compartments in 
our scientific endeavours. 


The Chairman: Are you not doing that in 
industry too? 


Mr. Hynes: What I am trying to point out 
is that we run something like 35 separate 
businesses. In fact, we have been trying to 
create more of them where we can, because 
we really feel that running a plastics business 
in Winnipeg has not much relationship to 
running a plastics business in Halifax or Van- 
couver. They are local in their own way. 
Whereas we used not to do it that way, we 
are trying to do it that way now. 


No matter how you do this you have need 
for very high technical competence, and in 
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“technical competence” I include accountants, 
tax experts, lawyers, chemists, and physicists. 


This is equally true of the Canadian Gov- 
ernment. You have the department of fisher- 
ies, the department of agriculture, the depart- 
ment of mines and resources, and so on. You 
have people who are spending their whole 
careers in these areas. However, there is no 
place to which you can go and say, ‘‘Who is 
the top engineer in Canada?”’, or, ‘‘Who is the 
top physicist in Canada?‘‘. Nor do these top 
men necessarily have anything to do with the 
quality of engineering, or physics, or any- 
thing else in the whole Canadian economy. 

The efficiency with which the taxpayer’s 
dollar is spent in the area of technology, I 
think, is a great question, certainly in my 
mind. I am beginning to wonder whether it 
would not be a case for a minister of tech- 
nology who, as Peter Drucker says, would 
have on his staff some experts with a long 
queue at the door. There should be very few, 
but with a long queue at the door. They 
should be seriously concerned that Canada is 
doing its chemistry as well as the Russians, 
the Chinese or the Japanese, whether it is in 
the lab in Halifax or out in Nanaimo. They 
should be seriously concerned that we are 
aware of what is going on before it becomes a 
situation of its being done for us. We should 
have this person as a very senior cabinet 
minister, I think, because he should partici- 
pate very closely in the program of planning 
the nation’s objectives. 


Your difficulty, as I understand it, from a 
political point of view, is that this man must 
have a small staff but of very high quality. 
He would not have a very big budget. There- 
fore, while his contribution in terms of brain 
power might be large, his responsibility for 
spending the taxpayers’s money might be 
very small, and therefore this would not be 
regarded as an important assignment. We do 
not honour the brain in this country; we 
honour the manpower. I think that is some- 
thing we should really worry about. It is 
bothering me more than anything. 


Senator Cameron: Would you be in favour 
of a minister of technology? 


Mr. Hynes: I think so. 
Senator Cameron: Or a minister of science? 


Mr. Hynes: I am beginning to think that 
that would be the thing to do. He would not 
take over the scientific work of everybody, 
but would be like the Auditor-General on the 
spending of money. He would be the critic on 
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behalf of the people, saying whether they are 
getting their money’s worth in the science- 
oriented departments. 


The Chairman: You are really thinking 
about a minister who would be in charge of 
what we call science and technological affairs 
or policy? 


Mr. Hynes: I would call it technology rath- 
er than science. Science to me is an approach. 
In other words, science is looking for facts, 
checking that they are facts, and facing the 
facts. Technology is a body of facts which can 
be applied in various ways. 


The Chairman: I think we have another 
comment from Dr. Hoerig. 


Dr. Hoerig: I support the views that Mr. 
Hynes has expressed. I think what we have to 
face up to in this dilemma we have been 
talking about is that this country is undergo- 
ing, and is in the midst of, a very serious 
transition which is brought about by techno- 
logical change. It is really fantastic when you 
look at it from a scientific point of view that, 
for example, the tariff policy of this country 
originated back in a day when we were an 
agricultural country primarily. Therefore 
when you look at the modern day products 
you find that these people in government are 
beginning to negotiate from a base which has 
no sense of reality at all with regard to mod- 
ern technical products opposite countries 
whose tariff duties have been based on a long 
history of industrialization. 


It seems to me that one of the needs for a 
science co-ordinator is to bring about in gov- 
ernment a recognition that some of the old 
principles that we have adhered to for so 
many years are no longer viable and really do 
not have anything to do with the 20th cen- 
tury. In other words, we have to be willing to 
scrap some concepts that have been very 
good for this country over a period. of many 
years and recognize that the whole material 
science, production and industrial develop- 
ment of the 21st century we are going to be 
entering is a different cup of tea. 


For example, we have historically had a 
great interest, let us say, in the paper indus- 
try. I can tell you right now, if you look at it 
from a scientific point of view and if you 
consider the fact that paper is only a collec- 
tion of carbon atoms, that the cost of carbon 
atoms from cellulose is to-morrow going to be 
a lot higher than the cost of carbon atoms 
from oil. Our company, for example, has 
worked very intensively on developing prod- 
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ucts that are based on synthesis from oil, and 
which are replacing paper. 


If we have an outlook in this country that 
we are going to think in terms of rear-view 
driving in connection with the industries we 
have to-day and not set up our structures in 
terms of the requirements of to-morrow, we 
are just going to find that this dilemma is not 
going to be solved. 


The Chairman: I wish Mr. Fowler were still 
with us. 


Dr. Hoerig: I wish he were too. 


The Chairman: He was with us last Friday. 
My last question is one that we have put to 
our professional associations. I am sure that 
Dr. Grace will recall this, and I am glad that 
he has already taken action to try to fill this 
vacuum. I wish him success in this new 
endeavour. However, we put the question last 
Friday to a number of people representing 
industries, saying: 


You have not consulted with each other 
before coming into this committee but there 
has been a great area of agreement in your 
representations before the committee. Would 
it not be something new and something quite 
desirable if within the industrial sector there 
were some kind of umbrella which would 
enable the industrial community interested in 
research and development to be able to meet 
together, to try to reach a consensus, and, 
once a consensus has been reached, to meet 
with the proper government authorities, to 
make the necessary representations more 
effective? 


We were told last Friday—and it was sur- 
prising to me—that this would probably be 
quite impossible. 


Mr. Hynes: It is not impossible because 
arising out of the discussions we had here in 
1961 or 1962 on productivity you will remem- 
ber that for some time an endeavour was 
made to find out who was going to speak for 
management. Dr. Hoerig, Mr. Capon and I 
have been involved in this for quite. some 
time, and we have now succeeded in esta- 
blishing in the province of Quebec the CPQ 
under the chairmanship of Charles Perreault, 
and this is an association of associations to do 
just exactly what you have described. So that 
it is possible. What we have to do is now 
work with it and hope that it rolls, that it 
will be a meaningful way of bringing about a 
co-ordination of effort and comparable discus- 
sions with government. 
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In an effort to be helpful, the last para- 
graph from this Istanbul statement is very 
much along that line. 


The Chairman: We should have been there. 


Mr. Hynes: It says: 

International corporations and govern- 
ments both have legitimate preoccupa- 
tions which must be reconciled. The 
International Chamber of Commerce 
believes that mutual understanding and 
agreement on specific issues affecting the 
relationship between international corpo- 
rations and governments provides the 
best basis for economic collaboration. It 
intends to give continuing consideration 
to possible formulation of agreed princip- 
les governing the conduct of both inter- 
national corporations and governments. 


I might say, as part of the Canadian con- 
tent in this, that you will remember that Mr. 
Winters made a statement of the ways in 
which an international corporation might 
operate. We picked these up in the Canadian 
Chamber of Commerce, and we worked with 
them in the United States Chamber of Com- 
merce. We got an agreement with the United 
States Chamber of Commerce. These have 
been filed with the International Chamber of 
Commerce, and they were reasonably well 
accepted. 


So I think one of the first things we must 
recognize is that we are all going to have to 
work much closer together than we did in the 
past. It is not a case of industry and govern- 
ment being against each other. We have to 
get together. This is essential. 


The Chairman: And the universities. 


Mr. Hynes: I quite agree that the universi- 
ties have to be there too. When Dr. Hoerig 
stood up I was reminded of something. We 
were downstairs here when Dr. Hoerig was 
the spokesman for the chamber of commerce 
and Mr. Gordon was the minister of finance, 
and we were complaining about the applica- 
tion of the 11 per cent sales tax on construc- 
tion materials for plants. It already cost more 
to build a plant in Edmonton than it cost to 
build it in Houston, Texas, and the same raw 
materials were being used to produce the 
same product. And then to add 11 per cent 
more to it was not a very sensible thing. 


Mr. Gordon’s justification for doing it was 
that he had to balance the budget and this was 
the next best place to get it. This is why you 
never balance the budget. You have killed the 
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goose. We came and talked to him but that is 
no answer. The answer is to look at the 
expenditures the government is making to- 
day, and chop off some that have been there 
since 1900 and are no longer valid. 


The Chairman: Dr. Grace? 


Dr. Grace: I would like to review some of 
these things. First of all, about six years ago 
we did start the Canadian Research Manage- 
ment Association. It was started with pre- 
dominant membership from industry. Because 
there was this gap in communication with 
research managers in universities and in gov- 
ernment we organized the Canadian Research 
Management Association with about 60 per 
cent from industry, and a sampling from uni- 
versities, with substantial graduate schools, 
and a sampling from government. That has 
been a very useful nonlobby organization. 
The research managers across Canada, and 
several of them are here today, have got to 
know each other. 


The problem we started to run into a little 
more than a year.ago was that we felt the 
need to try to speak with one voice. But we 
recognized that the Canadian Research Man- 
agement Association had this mixed member- 
ship, and so last November we had a meeting 
for the first time of research managers from 
across Canada at Sheridan Park. We had 
representatives from Ottawa who presented, 
on the first morning, various points of view 
from the Science Council, the Science 
Secretariat, the Department of Industry and 
the National Research Council, and out of all 
that we have continued an _ informal 
organization. 


We are not quite sure how we are going to 
rationalize it with the Canadian Research 
Management Association. We do not want to 
fragment, but we do feel the need to 
continue. 


We have had dialogues on several occasions 
with representative study committees from 
the Department of Industry and Commerce, 
with representatives from the Treasury 
Board, and from the National Research Coun- 
cil. I think we had some airing of views. And 
we put our views about the incentive schemes 
forward pretty clearly. I cannot tell you that 
they have been accepted, which is a sad 
thing. 

That leads me again to this point of more 
communication and more movement. I think 
that some of us during the war, for instance, 
were loaned for various periods. We occupied 
two or more jobs, one of them perhaps in 
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industry and one in government, and we 
knew what was going on. I think more 
planned movement of people from the civil 
service to industry and vice versa, including 
the universities, would go a long way to help 
each group realize that the other group is 
not—well, there is a lady present so I am not 
able ot use the word that usually applies. 


Senator Kinnear: I won’t listen. 


Dr. Grace: Well, each group would realize 
that the other is not an oddball, and we 
should not be going around saying things 
about each other. So I would strongly recom- 
mend a deliberate plan, a deliberate attempt, 
to appoint task forces, make temporary 
appointments... 


The Chairman: Greater mobility. 


Dr. Grace: 
anarchy. 


Greater mobility without 


Mr. Hynes: This is a responsibility I would 
give to your minister of technology in this 
whole area. 


Senator Cameron: I think, Mr. Chairman, 
that Dr. Grace has put his finger on the nub 
of this whole problem. We recognize the 
increased productivity occurring in the Unit- 
ed States as opposed to ours. If you examine 
their situation, you see that one of the char- 
acteristics of the American scheme is the 
greater movement between industry and gov- 
ernment, back and _ (forth, like Bob 
McNamara’s going from Ford into the govern- 
ment. There are dozens of other examples. As 
a result, there is a closer understanding, and 
a closer communication. It is the same with 
universities. 


In these briefs there is the suggestion that 
there should be more of an interchange 
between universities and industries. I have 
been repeating that now for 20 years. Until 
recently, however, university salaries were 
not set to attract top people. It is not quite so 
bad today. If a university went to CIL, or 
some other group, and said, ‘Look, we want 
John Smith, who is one of your top scientists, 
for two years. Would you second him to us?” 
and there is a salary differential, that indus- 
try might be well repaid by setting up a fund 
to bridge that gap. Such an investment could 
be the best that industry made. 


The Chairman: There would have to be 
pension arrangements too. 


Senator Cameron: Yes. 
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Mr. Hynes: There is a point here about 
which I have already had some discussions. 
Senator Leonard knows about this. We have 
been approached, as has Du Pont and others, 
by all universities across the country for 
money for some time. And we have given it, 
and given it in substantial amounts. Recently, 
I have been increasingly coming to the view 
that we have been acting like the parent who 
gives a teenager money but does not get 
involved in his activities. Therefore I have 
tried to decide that we will not give to bricks 
and mortar in universities, but that we would 
rather like to get into the action with them, 
in much the same way as you are describing. 


We have a very good lab run by Dr. Segall 
outside of Montreal. I have suggested to 
Roger Gaudry that he might appoint Dr. 
Segall as an associate professor at the Uni- 
versity of Montreal, and they might give some 
of their graduate students credit for working 
at our lab. I am quite sure that at our lab 
they will get a better education than they will 
at his. They will get a different kind. We 
have a regular League of Nations there. So 
far the universities have not come around to 
this. 


The last one was the University of Windsor. 
They were in to see me about this. The same 
is true of the University of Alberta. I was 
told that Dr. Johns was reasonably receptive 
to the idea. My statement to them was, “I 
will get involved with you on a project but I 
will not give you any money.” I said the same 
thing when I was approached by the Univer- 
sity of Windsor. The Province of Ontario 
requires the University of Windsor to raise 10 
per cent from me. My refusal to contribute 
the 10 per cent stops them getting involved in 
this. 


If you want to make a recommendation I 
think you had better get into that area. This 
is where government, by its own regulations, 
is preventing involvement between universi- 
ties and industry. I have not been able to get 
one university to pick me up on this thing. 


Senator Belisle: May I take note of that? 


Mr. Hynes: I have given money to all of 
them, and I now give no more money but I 
will be glad to exchange professors or send 
people to them or give lectures. We have 
qualified accountants, engineers, chemists, 
and so on. We will take people in and let 
them work with us. 


Dr. Hoerig: Mr. Chairman, your committee 
might be interested in an initiative our com- 
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pany has taken to try to improve the relation- 
ship between the scientists operating in gov- 
ernment and those in our company in that we 
appointed several years ago Mr. Raeder, who 
is sitting here, as director of technical ser- 
vices to government. His function is to be 
here in Ottawa. This is not a lobby operation. 
He maintains a very close contact with the 
various agencies of the government who 
maintain technical services and tries to deter- 
mine, by maintaining this contact on a full- 
time assignment, areas in which our people 
may have a common interest with govern- 
ment people. 


As a consequence of these relationships we 
bring together scientific people, who are 
working in areas of interest with us, with 
government people who are working in simi- 
lar areas. This, we hope, with perhaps 
enlightened selfishness will result in our 
working in the right direction to help to meet 
some of the needs of government. At the 
same time it produces that personal contact 
between scientists, something that I think is 
essential. I am not talking about the global 
top level; it is the working level. This is 
working out extremely successfully now. 


I think we need the initiative now from 
government on the other side. For example, 
we wanted to use a consultant from the 
National Research Council. We learned this 
past May that a National Research Council 
scientist is not permitted to do a consulting 
job with outside industry. I think the NRC is 
trying to work this out. I think the way they 
are going to do it is that he is going to go on 
leave of absence for one day, and consult 
with us. I think that is very ingenious. 


The Chairman: 
during a weekend. 


Or he might even do it 


Dr. Hoerig: The thing that impresses me is 
that in this field the government has really 
set up some very strong barriers, just as they 
have with these grant programs. The grants, 
as Mr. Hynes pointed out, are given and 
taken back. It is that sort of deal. 


While I would not want to give too much 
credit for the way things are done down in 
the United States, they, at least from the 
standpoint of their grants to industry, do not 
tie them up with a lot of restrictions. What 
they do, however, is to make sure that 
industry utilizes the results of research work, 
let us say, for foreign purposes, and the 
income tax people take a look at it and make 
sure that that company has received a just 
and due reward. 
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It seems to me that that kind of modus 
operandi is the sort of thing we are looking for 
in the grants program of this country. They 
ought to give the freedom to research that 
research has to have, and then the income tax 
department may be allowed to look at it to 
determine that the rules of the game are 
being obeyed from the standpoint of Canada’s 
getting fair value, if this is licensed or given 
away. 


The Chairman: It is already past 6.00 
o’clock. We could go on, of course, during the 
evening, but the members of the committee 
have to come back at 8.00 o’clock for a sitting 
of the Senate. 

Gentlemen, before we adjourn this after- 
noon I want to thank you very much indeed 


20654—33 


7903 


for being with us. We hope that our conversa- 
tions will be a continuing thing. This has 
been our first frank discussion. We hope 
it will not be the last one. 


Mr. Hynes: Thank you very much for the 
opportunity of being here. I made a speech to 
the Association of Canadian Advertisers last 
month on the impact of our changing society 
on business, which has been printed. 


The Chairman: Is that 
would like to distribute now? 


something you 


Mr. Hynes: Yes. 


The committee adjourned. 
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(a) 


(b) 


(e) 


(d) 
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DU PONT OF CANADA LIMITED 


BRIEF TO THE SENATE SPECIAL COMMITTEE ON 
SCIENCE POLICY 


SUMMARY 


The application of advanced technology to economic and 
social goals is essential to achieving higher living 
standards, and the link between science and the generation 


of wealth is industrial productivity. 


Foreign ownership of itself does not limit the development 
of indigenous science and innovation. Canada's highest 
productivity industries not only have access to massive 
foreign research programs but also engage large numbers 
of highly qualified scientists and technically trained 


people in Canada in order to use and develop technology. 


The scale of industrial research programs in Canada is 
directly related to market opportunities and the general 
industrial climate. The Canadian chemical industry faces 
disadvantages of scale, rapidly rising wage rates, taxes 

and other costs, and reduced tariff protection. The 
paramount contribution to be made by government is the 
provision of a framework of fiscal, monetary and trade 
policies which will enable the most productive manufacturing 


industries to prosper. 


Incentive programs for industrial research are essential 
if our industry is to succeed in the face of competitive 
disadvantages. These programs should contemplate the free 
flow of technical information across our borders in all 
directions, under normal commercial conditions. Tax law 
and administration may be used effectively to ensure that 


"arms-length" consideration is obtained for transfers of 


knowledge. 


(e) 


(f) 


(g) 


Ch) 


G25) 
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The capital grants provided by the I.R.D.I.A. have been 
effective, but the formula for grants for operating 

expenditures should be revised to make these incentives 
of much greater value to those parts of industry which 


are already research intensive. 


It should be an important aim to reduce to a minimum the 
administrative and book-keeping requirements associated 
with incentive programs. Elaborate requirements diffuse 
the effort of highly trained people into non-productive 
paper work. In addition, flexibility of assignment of 
people to programs is a necessity if research programs 


are truly to be related to changing needs. 


Tax free initial periods of operation are a powerful tool. 
Extension of this incentive to Canada's most productive 


industries would undoubtedly accelerate industrial growth. 


We regard the Science Council's proposals for major 

"mission-oriented" programs related to national goals as 
constructive. We would welcome an attempt by government 
to involve Canada's industrial research organizations in 


these programs on a contractual or other basis. 


The healthy growth of highly productive industry does not 
depend solely on science policy, which is one of several 

means to the end of national prosperity. Trade, taxation 
and monetary policies are at least as important in gener- 


ating the climate which is required. 
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BRIEF 


Le Du Pont of Canada welcomes the opportunity to place 
before your committee its views on certain aspects of science 
policy. These views, as you are aware, are those of a Canadian 
company engaged in the chemical industry, an industry which is 
heavily "science-based". In common with many other firms in this 
industry, we are a subsidiary of a United States parent company. 
Heavy reliance on science and technology is not unique to the 
chemical industry, but the industry does exhibit certain features 
which must, we believe, be considered in determining optimal 


policies to foster innovation. 


Bre If a nation is to retain its independence and achieve 
satisfactory living standards for its people, it must control 

its economy and exploit its resources so as to generate the 
greatest possible amount of new wealth. The phenomenal rate of 
technology development in the world makes possible the creation 
of new wealth much faster than ever before, but only if the’ 
nation has access to the newest technology and also has the 
capability to employ it. Those nations which lack either the 
educational capability or financial capacity to employ this 
technology are rapidly falling behind in the drive for prosperity, 
while those which can keep up to date are achieving new records 
each year in national incomes. Thus technology, whether developed 


domestically or imported, is the key to the nation's material 


welfare. 


3. It is gratifying to note the growing volume of public 
discussion of the place and importance of science and technology 
in achieving national goals. The work of the Science Council of 
Canada, in particular, has made a major contribution to more 
complete understanding of the complex phenomena of research, 
development and innovation, and the inter-relationships of these 


in contributing to economic and social progress. The Science 
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Council has identified a series of national goals, both social 
and economic. The first of these, "national prosperity", is 
primarily economic, and provides a highly relevant framework for 
presentation of our views as a part of Canadian manufacturing 
industry. "National prosperity" is an abbreviation for the 
series of goals postulated by the Economic Council of Canada in 
its First Annual Review as: 

- a high rate of economic growth 

- full employment 

- a reasonable stability of prices 

- a viable balance of payments, and 

- an equitable distribution of rising incomes 
4, The first goal, rapid economic growth, is probably the 
most important, because it creates a climate conducive to optimum 
employment of resources. Economic growth in turn, depends to a 
large degree on the success of high-productivity industries and 
again, as the Science Council points out, the particular contri- 
bution of science to achievement of national goals is through 


increased industrial productivity. 


Lye Canada's high-productivity industries tend to be capital 
intensive, technology-oriented, and they require and generate 
considerable research effort. If Canadian industries are ranked 
according to their outlays for scientific activities, the top 
three - electrical products, aircraft and parts, and chemicals 
and chemical products, account for nearly 60% of research and 
development expenditures in the manufacturing sector. If expen- 
ditures by manufacturers of paper and petroleum products are also 
included, this proportion rises to 75%. These industries are 
among the fastest growing and most dynamic. They account fora 
growing volume of exports and they employ large numbers of scien- 


tifically and technically trained people. 
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It has often been pointed out that Canada has many 
subsidiaries of foreign companies which, like Du Pont of Canada, 
have been able to import a great amount of technology. It is 
interesting to note that in the high productivity industries the 
proportion of foreign ownership is generally high. It is not 
correct to regard foreign ownership as a factor which limits or 
restrains the development of indigenous science and innovation. 

For example, Du Pont of Canada has access to its parent Company's 
technology and to the results of the parent's research programs 
which are conducted at an expenditure level of approximately $180 
million a year. The nature of technological industry, however, 

is such that the results of research done by others can only be 
used to advantage if the using company itself engages in comprehen- 
sive programs of its own. This is so because technology can be 
employed effectively only by technically-qualified people. To 

put scientists to work to re-invent what has already been invented 
elsewhere is a waste of time and money, since it is always cheaper 
to purchase what already exists. But once acquired, it must -be 
effectively employed and constantly improved. Technology continues 


to change; processes must not only be kept up to date but we must 


do all in our power to achieve innovations which will give us 
competitive advantages. Thus Du Pont of Canada maintains substan- 
tial research facilities staffed with highly trained scientists 


even though we rely extensively upon acquiring technology from our 


U.S. parent company. 


ie Earlier in your hearings on Canadian science policy, 

Dr. Schneider of the National Research Council and Senator Lang 

of your Committee discussed this question of externally acquired 
research. Senator Lang asked whether or not it was true that the 
purchase of information by a firm or country could play a more 
important part in technological advance than the firm's or country's 
Own research and development. Dr. Schneider rightly pointed out 


that industrial strength requires a strong indigenous science, and 
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that an advanced country cannot depend only on imported technology. 
Both these observations are correct, but should in our view be 
carried one step further. Professor Raymond Vernon in his review 
of the 0.E.C.D. report on technological gaps (0.E.C.D. Observer - April 
1968) remarks that "the industrial effectiveness of nations depends 
much more upon their capacity to draw upon the existing body of 
basic scientific knowledge, wherever it may have been generated, 
than upon their capacity to contribute to that body of knowledge". 
The point is that the capacity to draw upon existing knowledge 
demands that an industrial organization maintain competent research 
activities. It is not a question of either imported technology 

or indigenous effort, but of the desirability of both. In spite 

of the vast technological efforts of its parent, to which it has 
access, Du Pont of Canada has found it necessary to operate three 
major research laboratories, in addition to smaller laboratories 
located.at its plants, expending approximately 4.2% of sales on 


research and development activities. 


8. A second important point made by Professor Vernon, 

based on the 0.E.C.D. studies, is that industrial innovation 
depends critically on the innovator's perception of his market 
opportunities. The magnitude of this Company's research and 
development programs is a direct reflection of the commercial 
opportunities which we can uncover within the framework of Canada's 
cost and market environment and opportunities for export business. 
While incentive programs have a part to play, no incentive can 
compare with the existence of a large and accessible market. In 
the long run Canada can only support a significant technological 


effort if its products are competitive. 


Ne The costs of research in the Canadian chemical industry 
must be weighed against possible future earnings in a limited 
domestic market, and must take account of periods extending up to 
five or seven years between the date an innovation reaches a 


commercial state and the time when it becomes a profitable operation. 
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Limitations of scale in Canada result in relatively higher costs 


of manufacture than, for example, in the U.S.A. 


KON. What, then of the possibilities for export? World 
tariff rates for chemicals and chemical derivatives are generally 
higher than Canadian rates. Chemical products are manufactured 
in many parts of the world. Patent positions frequently restrict 
market access for Canadian exports. In addition, the global 
chemical industry consists mainly of major chemical companies with 
subsidiaries in many countries. Canadian subsidiaries, from a 
practical and economic point of view, can expect to supply only 
those foreign markets which are economically accessible or those 
for which the Canadian manufacturer has unique competitive advan- 
tages. These are environmental facts of life which must be 
recognized in the development of programs to encourage chemical 


industry research in this country. 


ula In recent years the chemical industry in Canada has not 
progressed as fast as in other countries. The rate of increase 
in chemical production since 1958 has fallen well below that in 
other industrially advanced nations. Indeed, the rate of increase 
in Canada's index of chemical production has been three-quarters 
of that in the United States, one-half of that in Europe, and one- 
third of that in Japan. This has not been due to slower growth 
in Canadian markets. Domestic consumption of chemicals has grown 


more rapidly than in the United States, although not as rapidly 


as in continental Europe. 


aD) The main reason for the failure of the Canadian chemical 


industry to keep pace with growing domestic demand is the combin- 


ation of disadvantages of scale, rapidly-rising wage rates, taxes 


and other costs, and reduced tariff protection. The result is a 


continuing expansion of imports and, in 1968, domestic manufacture 


supplied 75% of Canadian consumption, while 25% was met by imports. 


This deficit trade balance in chemicals, which was approximately 
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$286 million in 1968, could well reach $1.5 billion in 1975, given 
the increased access provided foreign producers to Canadian markets 


by the Kennedy Round negotiations. 


LESH We have dwelt on these broader aspects at some length 
because we believe that government programs to encourage fruitful 
research and development in Canadian industry cannot be considered 
in isolation from the total industrial climate. The first and 
foremost contribution to be made by government is the provision of 
the essential framework of fiscal, monetary and commercial policies 
which will enable the most productive manufacturing industries to 


prosper. 


ite Canada borders the largest and most sophisticated market 
in the world - the U.S.A. Because of our proximity to that country 
our people inevitably develop tastes for U.S. products and U.S. 
living standards, and they are at the same time constantly aware of 
U.S. prices and incomes. The best of foreign technology must be 
used to produce what our people want and therefore technical 
information must flow easily across our borders in both directions. 
Since Canada must import much of the scientific and technical 
information which will be used here, research and development 
activity in this country must therefore be supported so as to place 
Canada in a favorable bargaining position in the world-wide infor- 


mation market. 


1S Because of the parent-subsidiary relationships which are 
very common among the most technologically advanced of Canadian 
manufacturing companies and in particular, because of the realities 
of the world chemical industry structure of patents and licensing 
arrangements, a nationalistic approach to research incentives is 
impractical. This should not be surprising to governments which 

in the recent past have devoted tremendous effort to opening up 

the channels of international trade by reducing the barriers to 


movement of goods. Neither, indeed, does it imply that the results 
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of research undertaken in Canada need be "given away", without 
consideration, to other countries where larger markets, higher 
tariffs, lower wage rates or other factors make production more 


economic. 


16. The incentives provided by the Industrial Research 
and Development Incentives Act are conditional upon the work 


involved being considered by the Minister likely to benefit Canada. 


It is essential that the government interpret as broadly as possible 


the "benefits" flowing from research undertaken in this country, 
without necessarily restricting these grants to innovations ultim- 


ately manufactured and marketed in Canada. 


ales Research results are a highly marketable commodity in 
world trade, and the broadest view of "benefit to Canada" would 
reflect this fact. In Canada research grants are made chiefly 
under I.R.D.I.A. and the Program for the Advancement of Industrial 
Technology (P.A.I.T.), which limit the manner in which results can 
be exploited because of unduly nationalistic regulations. A much 
less restrictive approach would result from reliance on the 
provisions of the Income Tax Act to ensure that a Canadian taxpayer 
obtains maximum value from exploitation of research results in 
world markets. The administration of United States research incen- 
tives provides industry with considerable flexibility, because it 
relies on tax law and administration to protect national interests, 
and leaves industry free to exploit, on a world-wide basis, the 
results of all research, including that conducted under government 
auspices. We suggest that general incentive programs should 

create an environment in which fruitful work will be done, and 
provide maximum flexibility for total exploitation of research by 
industry, leaving to taxation authorities the determination of 


whether or not a fair price has been paid by the recipient to the 


originator. 
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a8". The grants for capital expenditures provided by the 
I.R.D.I.A., with the associated tax relief on such expenditures, 
have been a constructive factor resulting in decisions to expand 
this Company's research investment base. We believe this provision 


should continue. 


9 The grants provided for current or operating research 
expenditures, however, are based on incremental growth, and are 

of limited incentive value for companies already established in 

the research field. We continue to be at a cost disadvantage in 
relation to foreign corporations which can absorb research costs 

in larger scale operations than those in Canada, and which, in 
many instances outside North America, operate with lower profes- 
sional, labour, material and tax costs. We estimate that a grant 
level of approximately 15% as a percentage of total current 
research expenditure is the minimum required to provide an improved 
pebeseeny cost/opportunity relationship under Canadian conditions. 
Such a level would materially stimulate Du Pont of Canada research 
and we would recommend consideration be given to adopting this 
approach in place of the present 25% grant based on incremental 
growth. This modification in approach would have the further value 
of providing research planners in industry with a known grant value 
to be considered in the development of specific programs. Ina 
large research organization where many programs are underway during 
any period, programs which may take years to complete, this is not 
now possible because of the incremental and "moving base" provisions 


of the present grant schedule. 


20. We believe it would be a retrograde step if modification 
of the Act results in any further complication of administration 
thereby placing increasing burden on both government and industry 
in discharging audit requirements. Because of the nature of the 
information demanded to support claims or to audit them, highly- 
trained scientists are required to devote absurd amounts of time 


developing information for government forms. Such activities are 
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a terrible waste for a country whose cost structures are already 
excessively high, and whose most productive people should devote 
their total energies to those tasks for which they have been 
painstakingly trained. Much less rigidity in defining scope and 
assignment of personnel is also desirable in agreements under the 
Program for the Advancement of Industrial Technology to permit 
greater flexibility and freedom of action by industry operating 


under these agreements. 


Bay. Because of the country's open tariff policy combined 

with small domestic markets, new ventures resulting from chemical 
research in Canada are generally subject to large earnings losses 
for a period of five to seven years following commercial intro- 
duction. Certain industries have succeeded in convincing government 
that they should be encouraged to expand through the incentive of 
tax-free initial periods of operation. It seems obvious that if 
such an incentive is in fact effective, it should be extended to 

all productive industries. In fact the recommendations of the 
Carter Commission, which would have the effect of virtually 
eliminating the corporation income tax, would probably do more to 
foster rapid industrial growth in Canada than would any other 


incentive. 


2% This Company, in common with other members of the 
chemical industry, has been unable to negotiate P.A.I.T. agreements 
with the government because of the restrictive provisions concerning 
the disposition of technical information and patent rights if the 
work is not brought to commercial completion. In general, new 
chemical research utilizes technology which is inter-related with 
existing technology and which, in many instances, is of a highly 
confidential proprietary nature. Thus, under circumstances of 
abandonment, the requirement to dispose of the total information 
applying to a new venture to a possible competitor is onerous and 
unacceptable. We are in accord with the views expressed by the 


Canadian Chemical Producers Association in their brief submitted 
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to you and dated November, 1968 recommending that the regulations 
of P.A.I.T. be reviewed to conform with those applying to the 
Industrial Research and Development Incentives Act, modified as 


suggested in this paper. 


23% We note the absence of arbitrary restrictive provisions 
in the Industrial Research Assistance Program of the National 
Research Council, in contrast to the I.R.D.I.A. and P.A.I.T. 
legislation. The permissive application of judgment by the 
Industrial Research Assistance Committee of National Research 
Council in evaluating grant applications appears to permit more 
realistic administration of the program with regard to commercial 
objectives of importance to Canada than is possible under the 

more rigid framework of I.R.D.I.A. or P.A.I.T. The scale of this 
program of course seriously limits its impact on the nation's 
industrial research environment. Du Pont of Canada has thus far 
made no application to the Industrial Research Assistance Committee 
for this type of grant. However, we expect during the current year 
to submit several proposals relative to longer term objectives 
which would otherwise not be undertaken because of the cost/oppor- 
tunity relationships of the projects. In our opinion, consideration 
should be given to increasing the scope of this grant program, and 
also to providing in the legislation some greater latitude for 
research management to re-assign and change personnel to meet the 
changing needs which inevitably develop in research programs as 


they progress. 


24. In its Report No. 4, the Science Council laid out broad 
fields of interest for Canadian science and technology in relation 

to national goals, identifying prototype major programs which 

could be set in motion now, areas for immediate planning, and other 
areas for continuing consideration. We endorse this "mission-oriented" 
approach to setting priorities in relation to overall objectives, 
because only in this way will the maximum contribution be obtained 


from the country's total scientific and technological resources. 
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We believe also that this approach should lead naturally to the 
involvement of industry, on a contractual or other basis, in 
important segments of these programs. For example, this Company 
would welcome the opportunity to discuss possible participation 
in a major program involving water resource management and 
development. Government-sponsored research, conducted by 
industrial organizations, provides other industrially-advanced 
nations with additional strength in their total scientific 
capability. It would be a progressive step on the part of the 
Canadian government to greatly increase the scope for industrial 


involvement of this kind. 


25% Finally we cannot over-emphasize that the provision of 
grants by government to reduce the cost of research to industry 
is an attack on only one aspect of the overall objective of 
harnessing technology to achieve the healthy growth of highly 
productive industry. Of primary importance is the development 
of trade, monetary and fiscal policies which will increase 
commercial opportunities for applying technology in this par 
vis-a-vis the external environment. We hope there will be 
increasing involvement in the development and evaluation of such 


legislation by the agencies of government which are concerned 


with formulating national science policy. 


26. If the objective is to develop more sophisticated tech- 
nically intensive industry in this country, then surely a policy 
of low import duties, high corporate taxes, excessive interest 
rates, and high material of construction taxes is not the route 
to encouraging such investment nor the technical programs which 


must precede it. 
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A Submission by Canadian Industries Limited to the 
enate Special Committee on Science Policy 


We should like to note at the outses how much we welcome 
an opportunity to submit a brief to the Scnate Special Committee 
on Science Policy, and it is hoped that our comments will prove 
helpful. As the Committee is fully avare, the number of subjects 
that could be dealt with under science policy is legion. The 
Committee itself in its letter of invitation exposed a large number 
of questions on which it was seeking answers, This brief does not 
answer those questions; and, in fact it starts by adding a few 
pertinent questions of its own, in order to indicate the important 
metters that will not be covered at tanis time. 


Despite a growing interest in science in this country 
in recent years - and throughout the world - a number of basic 
questions remain unansweredy and cannot oe answered adequately 
without considerable research. For example: 


a To what extent is labour productivity and 

i economic growth in this country related to 
Cenadian research and development expen- 
diture? 


2. What constitutes a proper balance between 
domestic efforts and the importation of 
foreign technology? 


sie How much of an improvement in innovation 
might be expected to accrue from a substan- 
tial increase in Canadian research and 
development outlays? 


uu. Is the real need for improved management 
= 


of research results? 


Ss Will an overall science policy devised today 
te outdated quickly unless it is flexible 
enough to deal effectively with such things 
as changes in world trade and the growing 
importance of multinational corporations? 


Answers to questions of this type are of fundamental 
significence in the formulation of a sound science policy. Never- 
theless, because of time and space limitations, this brief will 
be confined to a much rarrower sphere -- narrow, but of great 
importance in putting scientific efforts into perspective. Simply 
stated, even if spending by the federal government on the 
encouragement of research and development were greatly expanded, 
desired benefits could still be largely frustrated by other govern- 
ment actions. This is possible because of the tendency to view 
direct efforts to promote science as enough to compensate for 
inappropriate policies in other areas, In part the blame for this 
attitude can be ascribed to scientifically-oriented personnel in 
industry, government and the universities. These people often have 
a good case for extolling the benefits of research and development, 
but they are sometimes over-enthusiastic to the point where in the 
eyes of some decision makers direct assistance in the field of 
science comes to be seen as something that could stand alone and 
bring optimum results. Research and development has gone beyond 
the stage «nen this was enough. In the decade following World 
War II, emphasis was indeed placed on doing enough research as 
& percentsge of sales, this was followed by a period during which 
attention focussed on the subject matter of the research, More 
recently, emphasis has come to te placed on how the results of the 
research csn be successfully applied to complete the final stages 
of the innovation process, 


Reseerch intensive industries have had high growth rates 
which lead to still greater chance for incorporating new technol- 
ogy into expanded facilities. Moreover, specialization in areas 
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of high technology has been seen as related to high standards 

of living in countries such as Sweden and Switzerland. Never- 
theless’, it is) also clear that a high level of research and 
development work will not of itself produce the desired economic 
benefits tothe nation. 9 A prime example of thisis the U.K., 

where the rate of growth of the economy has been low in spite of a 
relatively high level of research and development over a long period. 
Another example is afforded by Japan which has enjoyed a high rate 
of economic growth with modest commitments to research and develop- 
ment. The truth appears to be that more than dollar expenditure 

is required to promote scientific effort, and that science must have 
a great deal more "going for it" if it is to be successful. In 
particular, once national objectives have been established, and 

a science policy arrived at in conformity with these broader objec- 
tives, it behooves legislators to be alert concerning the degree 

to which government actions in pursuit of other policies (e.g. in 
the field of patents, tariffs, anti-combines, taxation, etc.) may 
unwittingly thwart the aims of the science policy. 


Once the nation's objectives have been established thie 
challenge to administration is to arrange public affairs so that 
they are approached in a scientific manner ‘and that the available 
technology is appropriately applied, A scientific spproach would 
be to seek facts, check their validity, and face them. Is this 
always done when legislators introduce laws applying to patents, 
tariffs, combines, mergers, to say nothing of taxes of all kinds? 
Why do other countries notably the U.S,, Japan, and to some extent 
Germany, apply technology to provide employment in new and sophis- 
ticated industries so rapidly that they ship to Canada high 
technical content products, even ones Canadians have invented such 
as one form of the electron microscope? Is the real need greater 
public awareness and support of Canadian technology? 


The mere proliferation of research groups is no assurance 
of success, and irrational promotion of research and development 
in Canada could do more harm than good. For example, for this 
country to adopt a parochial attitude of self-reliance in science 
would be extremely short-sighted, a fact that the Economic Council's 
studies in this field emphasize. Much technology must of necessity 
be imported; even the more technologically advanced nations, such 
as the U.S. and Germany, must engage in considerable trading of 
technology, 


Technological development is tied closely to economic 
development; i.e. research and development follow growth eas well 
as lead it. The experience of other countries demonstrates that 
it is impossible to achieve a significant research-development 
base without adequate final markets for the end-products of that 
research. In the U.S., size of the commercial markets and the 
extensive government~sponsored space and nationel defense programs 
are important elements contributing to that country's technological 
pre-eminence, 


In setting long-term science policies one must necessarily 
form a judgment, to the best of his ability, concerning conditions 
that will obtain even a few years hence, This is a difficult task 
at best ~.one that involves hard decisions regarding a wide range 
of matters, including the important one of compatibility with 
broad social goals. Fortunately, there are some guidelines, and 
again it is useful to think in terms of the markets that will be 
available for the end-products that come from allocating more of 
the country's resources into scientific programs, For example, 
there will be improved opportunities for Canadian research and 
development if Canadian governments are able to get other countries 
to open up their markets for Canadian products, 


Another important consideration in the setting of future 
science policy based on market availability is the growing import- 
ance of multinational companies. A greater appreciation of this 
phenomenon, of the ways in which Canada can benefit from it and 
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of the manner in which research efforts might be distributed 
geographically in the future because of it, is required before 
sound decisions can be made on science policy. Some events will 
be largely outside the control.of a relatively small country such 
as Canada, but there will always remain a fairly large area for 
discretionary action. 


Many of the important factors influencing science-based 
innovation will still be strongly determined or affected by a 
wide range of government policies, Therefore, in order to increase 
the probability of successful research and development programs, 
we stress thé need for greater coordination of a wide range of 
government actions, Here, we return to the theme.that an other- 
wise well-considered science policy will founder if it comes to 
be seen as something that can stand by itself and requires little 
in the way of coordination with other policies. Some of the areas 
where coordination is necessary are illustrated by, but not limited 
to, the following: 


Patent Policy 


The limited monopoly given to an inventor 
in a patent is provided in order to stimulate 
innovation by aiding the inventar to recover the 
costs of innovation, Any policy which erodes 
the protection of a patent will discourage 
innovation. For example, the idea that 
reducing the value of drug patents is a good 
way to secure lower consumer drug prices should 
be examined most carefully. Whether it is effec- 
tive in this way or not is open to doubt. The 
point is that such actions have adverse effects 
on the incentive to do research and development 
in Canada by both domestic and foreign corpora- 
tions, and legislators should weigh this cost 
along with other alternatives when arriving at 
a decision. 


Combines Policy 


A particular disadvantage of Canadian 
secondary industry in international competition 
is one of scale, Often the entire Canadian 
market is insufficient to support one plant of 
optimum size, Yet on many occasions the Criminal 
Code and the Combines Investigation Act, or busi- 
ness concern over the way in which they would be 
applied, add to the difficulty in uniting small 
producers. Granted, it is not an easy task to 
devise policies which will protect the public 
interest while permitting combinations capable of 
producing and distributing economically, and the 
need for more work in this area is being increasingly 
recognized, To the extent that competitiveness of 
Canadian producers can be raised through improved 
production and distribution scale, possibilities 
are opened up for expanded research and develop- 
ment undertakings in this country, Nevertheless, 
an active government policy deliberately encour- 
aging collaboration between international 
corporations in Canada may be needed, rather than 
the reverse, as well as an international initiative 
designed to secure freedom in Canada from the 
unnecessary overflow of U.S, anti--combines 
legislation. 


Tariffs 


It has been argued that combines could be 
permitted if competition were maintained on an 
international level by free trade. In some cases, 
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free trade will be appropriate, but in 

others the impact of such factors as higher 
Canadian effective tax rates, higher capital 
costs, and higher construction costs would not 
be offset simply by reaching a more appropriate 
scale of menufacture, 


It is not our intention here to suggest 
that tariffs are always the best way of achieving 
a country's objectives, Sometimes they work in 
the opposite direction. However, the field of 
tariffs and trade is one in which policy conflicts 
are likely to be highlighted. An illustration 
of the dichotomy that can result if tariff policies 
are not coordinated with science policies can be 
seen in the following case: 


Not long ago the Tariff Board, based on its 
own considerations, recommended to the Minister 
of Finance that certain products not manufactured 
in Canada enter duty free. This would, however, 
have been a powerful disincentive to conduct 
research and development in this country because 
the Tariff Board's proposal meant that it would be 
extremely difficult tc get even moderate tariff 
assistance in time to assist in the development of. 
certain new products in this country. Ironically, 
at the same time another branch of government was 
providing incentives to industry to carry out 
research and development which was expected to lead 
to manufacture of new products in Canada. In this 
case strong representations were made by industry 
and the Tariff Board's proposal was dropped by the 
Minister of Finance in favour of a system more 
consistent with the aims of government policy with 
respect to the encouragement of research and 
development, 


Tax Policy 


This subject is capable of extensive treat- 
ment, as evidenced by the voluminous output of the 
Carter Commission, but we will confine our comments 
to one observation, Recent research work in and 
out of government indicates that business in Canada 
faces a real tax disadvantage opposite U.S. The 
impact of this is to decrease the ability of 
Canadian producers to compete for markets and this 
reduces the case for research and development outlays 
to develop markets, 


Other examples could be cited, such as the untoward 
indirect effect on research and development of taxes on building 
materials, the cost of capital in this country, federal/provincial 
relations affecting nation-wide business planning, or measures 
that directly or indirectly encourage scientific personnel to 
leave this country. The main case being made in this brief is 
simply that a science policy once initiated can only yield the 
desired benefits if it is coordinated with other government 
policies, 


In this short. brief we cannat add much to that part of 
the current debate which centres on how to formulate and prosecute 
science policies within government and which touches upon the 
desirability or otherwise of a minister for science or a minister 
for science policy with or without appropriate departmental : 
responsibility. Our concern here is not with the administration 
and coordination of more or less scientific affairs such as the 
formulation of programs and missions and the allocation of funds 
and other resources to them, important though these matters are, 

We are concerned with developing and maintaining a concerted 
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approach to the implementation of science policy on the part of 
large and powerful government departments ostensibly concerned 
with other important matters outside the area of science but who 
have it in their power unwittingly to frustrate science policy. 
It seems doubtful that this coordination task can be accomplished 
by a minister of science or science policy unless he is attached 
in some way to an obvious power centre such as the Office of the 
Prime Minister or the Privy Council. A Standing Committee on 
Science Policy could also interest itself from time to time in the 
working efficacy of the coordination arrangements we have in mind 
and so hclp to strengthen them. In some areas (e.g. taxes and 
anti-combines) extensive reviews are already under way by various 
arms of government and important decisions will be made in the 
months ahead. It is hoped that it will be possible to give due 
consideration to their potential impact on scientific activity. 


6th May, 1969 
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SUBMITTED BY - Dunlop Canada Limited 
Dunlop Drive 
Whitby, Ontario 


S. B. Kerr, Vice-President Finance & Corporate Planning 
N. S. Grace, General Manager, Dunlop Research Centre 


Influence of Federal R & D Incentive Plans on a Mature Industry 
ee 


1. Summary: 

This Brief considers the case of a company operating as a non- 
American Subsidiary in a mature industry. 

Since the Canadian market resembles the U, S. market much more than 
it resembles markets elsewhere, Canadian subsidiaries of U.S. parents do 
not need to do much development work to prepare products for the Canadian 
market. They usually can adopt products developed by the U.S, parent, 

The same is not the case for the Canadian company with a European 
parent. Such a company has to absorb more development costs than its 
American-owned competitors in order to stay alive in the Canadian market, 

Dunlop Canada Limited is an example of such a company. It would 
welcome both general and special incentives from the Federal Government 
to make it easier to do product and process development in Canada, yet the 
IRDIA terms are such that no attempt has been made to obtain grants, 
primarily because of the large amount of administrative effort and costs 
involved in making and substantiating claims. It has taken one PAIT project 
but will request no more, because of the large administrative cost and 
high interest rates involved, 

Dunlop operates a research centre in Sheridan Park, which is financed 
from the British parent, Because of this, it does not qualify under IRDIA, 
It does have one IRAP grant, but because of the condition to retain the 
additional staff acquired on the project after its conclusion, there is little 
incentive to request further IRAP support, 

Thus, although Dunlop has established a research centre in Canada and 
continues to increase its research and development activities within Canada, 


which is the action that the Canadian Government wishes to encourage, it 


Science Policy 7927 


has regeived little support under the present incentive plan, 


Suggestions are made on governing principles under which both general 


-and specific incentive plans could be re-organized to provide greater 


aid and incentive for Canadian industry in doing research and development. 


& % * * * 


Technological innovation, if it increases productivity, output, 
employment, investment and produces new markets will result in an increase 
to Canada's economy. Research and development is one step in technological 
innovation, The various incentive schemes introduced by the Federal 
Government are meant to increase the research and development programs in 
Canada. 

It is the contention of this brief that the present incentive schemes, 
particularly PAIT and IRDIA, are not structured to operate across all 
industrial segments where it would be useful to increase research and 
development. 

If Canada wants a technologically stronger and more innovative 
industry, particularly secondary industry, to improve the economy and 
also to provide muscle in difficult periods such as war or increasing 
world industrial competition, then this should apply to all industrial 
segments. 

As an example that this is not the current situation, the brief will 
consider the case of a Canadian Company operating as a non-American 


subsidiary in the rubber industry, which is a mature industry. 


Canadian Rubber Industry 


Tt. iss 
1. Technologically intensive. 
2. Labour intensive, 
3. Capital intensive, 
4, Material intensive. 


5. Highly diverse, 
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6, Subject to a very high rate of change, 

7, The changes are paced by those in the U.S., 
particularly in consumer products. 

8, The principal companies are subsidiaries of parents outside 
Canada. 

9, The industry is highly competitive and is sensitive to 


dumping and importation, 


1) Technology: 

Most technology is imported, usually from the U.S.A. since changes 
in Canada are largely paced by changes in the U.S.A. and since most of the 
major companies in Canada are subsidiaries of U.S. parents. 
2) Labour: 

The industry uses considerable Canadian labour in making products 
such as tires, and also makes indirect use of Canadian labour by its 
large purchases of Canadian-made raw materials, 
3) Capital: 

The equipment is heavy and costly. The trend is to increase capital 
involvement in order to improve productivity. 
4) Material: 

For many products such as tires, material costs are often half 
factory costs. Most materials used are produced in Canada, including 
synthetic rubbers, synthetic fibres, reinforcing fillers, chemicals and 
the like. 
5) Diversity: 

Even in a field such as tires, it is necessary to produce a wide range 
of products in order to remain competitive, The same applies to all 
other rubber goods' fields, 
6) Even mundane products like tires are subject to style and fashion 
changes as well as being subject to design and engineering changes, For 
example, the consumer has a choice of conventionally-designed tires, radial 
ply tires, belted bias tires, wide oval tires, a choice of rayon, nylon and 


polyester tire cord and so forth, 
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: 
7) Origin of Changes: 

Many product changes in the industry follow those made in the U.S, 
markets, Over half of the rubber consumed in Canada enters automotive 
products (tires and non-tires), Hence, many of the changes experienced 
by Canadian rubber industry are controlled by Detroit. 

8) Foreign Ownership: 

With one exception, the principal Canadian rubber companies are 
subsidiaries of American parents, the exception being Dunlop Canada 
Limited which is a subsidiary of a British company. 

Dunlop Canada Limited 

Dunlop Canada Limited is incorporated in Canada with head offices in 
Whitby, Ontario, and is a wholly-owned subsidiary of the Dunlop Company 
Limited, London, England. Dunlop Canada Limited operates four manufacturing 
plants; it also has connections with other parts of the Dunlop Group 
which operate in Canada, including International Sports Company Limited, 
George Angus (Canada) Limited, and Dunlop Research Centre at Sheridan Park, 

By means of a technical aid agreement, Dunlop Canada receives 
technological information from other parts of the Dunlop Group. 

Funds for Dunlop Research Centre are charged to The Dunlop Company 
Limited in England. These funds are mainly spent in Canada, It should 
be noted that Dunlop Research Centre was first established in 1953, long 
before any of the current Federal incentive plans came into being. 

Dunlop Experience with Canadian Government R & D Incentives 
a) Research Centre: 

(i) Industrial Research Assistance Program, National Research 
Council: 

One medium size project has been in effect for approximately three 
years, and is expected to continue for the full five permitted under IRAP, 

Experience with this project has been generally favourable, although 
there is a disconcerting indication that administrative requirements, which 
up to now have been at a low level, may tend to be increased. The condition 
to retain the additional staff acquired on this project after its conclusion 


was accepted, but it discourages application for further IRAP projects. 


7930 


Special Committee 


The project is administered by Dunlop Canada while the research work is 
carried out in the Sheridan Park Research Centre. 

Gia) IRDIA - Department of Industry, Trade & Commerce 

Although Research Centre operating expenses have been increasing, so 
that there would be a sum of money above the five-year moving average, the 
IRDIA requirement that funds spent must be reduced by those received from 
outside the country has prevented us from making such a claim, 

Since the capital facilities are held in the name of the parent company, 
The Dunlop Company Limited (under a Provice of Ontario licence), these do 
not appear eligible for IRDIA capital grants, The tax incentive was not 
applicable for the building of the new laboratory in Sheridan Park because 
the parent company which owns the facilities has no revenue in its own 
right in Canada agains which tax incentives can be applied. 

In other words, although Dunlop took the type of action that the 
Canadian Government wishes to encourage, it has not been eligible to receive 
any aid under the tax incentive or IRDIA, 

(iii) No other Government incentive programs have been applied for 
on behalf of the Research Centre. 5% 

b) Dunlop Canada Development Activities: 

(i) IRDIA - While there are operating and capital development expenses 
they are inter-woven with technical and control costs, No attempt has been 
made to obtain grants under IRDIA, primarily because of the large amount 
of administrative effort and costs involved in making and substantiating 
claims, 

(ii) PAIT, Department of Industry, Trade & Commerce, 

One project has been obtained but no further project under this scheme 
will be requested because of the large administrative costs and high 


interest rate involved if the project is successful, 
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Summary ¢ 


Dunlop has played a substantial part in Canada's scientific community. 
. Dunlop employees have taken a leading role in the creation of Sheridan 
Park Research Community and the Canadian Research Management Association, 
Despite Dunlop's effort in the scientific community, despite the 
necessity for Dunlop Canada to innovate in order to stay alive, despite 
Dunlop establishing a research centre with thirty-five to forty people, 
the Company receives very little encouragement to maintain, much less 
expand, the research and development activities in Canada under the 
present incentive programs. 
Bie General Incentives 
The General Incentives Program should have clearly understood 
objectives, Presumably, these are to: 
(a) Increase research and development capability in Canada 
including laboratories, equipment and personnel, and 
(b) Extend the R & D activity through to marketing a new 
product or establishing a new factory process, 


Like IRAP, it should be: 


Cia) Very simple to apply for; 
(ii) Very simple to grant; 
(iii) Very simple to administer; 
(iv) Clearly apply to the current year, 


There should be a minimum of restrictions in the General Incentives 


Program. Specifically, we should eliminate such concepts as: 


(i) Benefit to Canada; 
(ii) Funding in Canada; 
Gai) Freedom to fully exploit outside of Canada; and 
(iv) Restriction of information to Canada (particularly applies 
to PAIT) 


Bearing in mind the above primary objectives, it is quite impossible 
to say at the applied research and early development stages whether or 


not a specific piece of work will be first applied in Canada. 
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General Incentives should be across the board, that is, designed to 
make it less expensive to do research and development in Canada than in 
the United States (hopefully even than in Europe). The moving average 
concept should probably be eliminated. 

Incentives must also apply to capital items. 

6. A Practical Suggestion 

Permit a current (monthly) credit of 

(a) X% of salaries of all people employed in industry on 

research and development work (in line with the above 
thinking), bearing in mind that in a research centre 

the handyman is essential to keep research equipment 
operating, the librarian essential to keep the up-to- 
date flow of information moving, the secretaries 
necessary to type reports and maintain communication and 
the management essential for direction, etc., plus 

(b) Y% of the cost of equipment above a certain amount (say $200), 

These credits could be handled in a variety of ways. One of the 
simplest might be to have them charged against the monthly remittartce 
of income tax payments, 

Expenses for major capital items such as new laboratories and 
additions to laboratories must also be given simple current incentives. 

they Special Incentives 

The objective here must be to get new technology used and into the 
market place, to improve Canadian industry's competitiveness and create 
more jobs (particularly in secondary industry), 

Special incentive schemes are required to stimulate and support the 
whole innovative process. Some of the features of PAIT may be adaptable 
to this end. However, they should be modified to bear in mind the above 
guidelines, Support must go right into the market place and perhaps 
continued to the break-even point, 


This must have "Benefit to Canada" restrictions, 
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SUMMARY 
The development of new scientific knowledge in 
Canada is of national interest only if it can 
be exploited in the country in the foreseeable 


future. 


The commercial exploitation of new knowledge is 
largely dependent on the economic environment of 
the country, which is in turn related to geography, 
international trade relations, social policy, taxa- 


tion, etc. 


The most important force in the development of new 
knowledge is the existence of a body of highly- 


skilled scientists. 


The communication between scientists, either by the 
written word, or by cooperative labour, will enhance 


> 


their abilities to develop new knowledge. 


RECOMMENDATIONS 


That the government's internal research expenditures 
be coordinated to avoid duplication and to provide 
a more cohesive research effort within the framework 


of the Government. 


That the government's external research expenditures 
be coordinated and periodically reviewed to assess 


their usefulness. 
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That government research grants, limited as to 
dollars but unrestricted in scope, be awarded 
university teachers, in aid of avoiding obsoles- 


cence. 


That the Government Research Information Services 
(probably through The National Research Council) 
be greatly expanded to make scientific informa- 


tion readily available to working scientists. 


That the Government consider the contracting out 
of research projects of national importance to 
collective groups from universities, government 
agencies and industry, according to their abili- 
ties, thereby evolving diversified teams to better 


solve the nation's scientific problems. 


That the Government ‘consider the effect of the 
country's economic environment on the exploitation 
of new knowledge and where possible take steps to 


improve this environment. 
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The Company 


Gulf Oil Canada Limited is the new name adopted 
on January lst 1969 by the British American Oil 
Company Limited. It is currently being amalga- 
mated with Royalite Oil Limited and Shawinigan 
Chemicals Limited. The company is fully inte- 
grated with operations ranging from the explo- 
ration for oil to the marketing of refined 
petroleum products and the manufacture and mar- 
keting of chemicals and plastics, most of which 
are derived from petroleum. Its operations are 


definitely science-based. 


Capital invested by the company is in excess 
of $700 million and annual gross sales are of 
the same order. The company ranks second in 
size among the integrated oil companies in 
Canada. During 1968, income tax in excess 

of $23 million was paid. Sixty-nine per cent 
of the shares of the company are owned by Gulf 


Oil Corporation of Pittsburgh, U.S.A., and there 


os 
are more than 27,000 other shareholders, mostly 


Canadian. 


There are 11,000 employees in the company, 780 
of whom are technically-trained. The company 
maintains two major research laboratories and 
also carries out a certain amount of supporting 
research at various plant locations. There are 
approximately 300 people engaged in research, of 


whom 140 are university-trained. 
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In addition to the expertise developed within 

its own orbit, the company has access to a larger 
source of know-how from the Gulf Oil Corporation, 
and also avails itself of the opportunity of 
purchasing foreign techonology when economically 


preferable. 


Research Within The Company 


The company operates two major research facilities, 


one located in Ontario and the other in Quebec. 


Sheridan Park, Ontario. This is the larger of the 
two laboratories and was established in 1964 as a 
consolidation of the company's geographically- 
scattered research effort in the petroleum field. 
The research effort is largely directed to support- 
ing the manufacturing and marketing functions of 
the company, although research is also done on such 
diversified subjects as helium, sulphur and heavy 
water -- all related to petroleum products. There 


are 149 people engaged in this effort, 73 of whom 


are technically-trained. 


Ste-Anne de Bellevue, Quebec. This laboratory was 
established in 1966, replacing a previous laboratory 
in Shawinigan, Que., 
Limited. Shawinigan has been engaged in active re- 
search since 1915 and has been a pioneer in the 

fields of electrochemistry, organic chemicals, syn- 


thetic resins and plastics. The company's innova- 


tion record has been good. During the past fifty- 


operated by Shawinigan Chemicals 
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four years the company has brought from laboratory 
bench to commercial production some fourteen major 
projects. Likewise at least four major novel process 
equipment developments have been brought to commer- 
cial fruition. All of these have received global 
recognition and several have been used in different 
parts of the world. In addition to these, a large 
number of less important processes and products 
have been developed, and over the years some 246 
Canadian patents alone have been issued to this 
branch of the company. There are currently 102 
persons engaged in this effort, 46 of whom are 


technically-trained. 


At various locations, notably Montreal East, Va- 
rennes, Que., and Shawinigan, Que., a limited amount 
of research supporting the local manufacturing 


operations is carried out. . 


The company has benefitted from certain Federal 
tax measures relating to research and has received 
certain grants under the Industrial Research and 
Development Incentives Act, which permitted the 
carrying out of certain research projects at a 
time earlier than would have been normally econo- 


mically feasible. 


The Company's Approach To Research 


As a science-based industry, the company is very 


conscious of the need for continual innovation 
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in its operations. The company believes that 
its research effort should be directed to fulfill 


one or more of the following functions: 


It should pave the way to the production of a new 


marketable product. 


It should lead to the development of a new or 


improved process. 
It should upgrade existing processes and products. 


It should be a mechanism for upgrading and main- 
taining a high level of technical competence among 


its employees. 


The company is unlikely to support a substantial 
amount of fundamental research in its own labora- 
tories unless this research in itself is in support 


of an existing mission-oriented project. 


The company recognizes that no one research labo- 
ratory can be all things to all people, and it is 
constantly searching for new technology from sour- 
ces within or without its corporate connections. 
The company is prepared to purchase outside tech- 
nology when its own technology is not available or 
when the outside technology appears superior to 
that developed locally. The company is also pre- 
pared to sell, license or trade its own technology 
in cases where it is commercially advantageous and 


where the company will suffer no economic harm. 
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6.1.4 
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6.2 
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Objectives of a National Science Policy 


Should a National Science Policy be established 
for Canada an attempt should be made to attain 


certain broad objectives; e.g. 
The improvement of the national economy. 


The establishement of national goals in the field 


of science. 


The coordination of internal government expen- 


ditures in the field of science. 


The coordination of external government expen- 


ditures and incentive plans in the field of science. 


The encouragement of the commercial exploitation 


of science-oriented expertise. 


The encouragement of the development and mainte- - 
nance of a high level of scientific and technical 


competence among the people. 


In order to accomplish these and other related 
objectives, it will be necessary to consider the 
policy in the light of national security, national 
income, international trade relations and the social 
objectives of the country. It will also require 
some exceedingly wise men to come to grips with 


this problem. 


Ugh 


7.1.4 


Uo? 
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Development of a National Science Policy 


In considering the development of a National 
Science Policy, there appear to be three inter- 


related areas of prime importance; namely, 
The development of new knowledge. 
The exploitation of new and existing knowledge. 


The maintenance of a highly technically competent 


group of people. 


New knowledge has little or no value unless it 

is exploited; and knowledge can neither be 
developed nor exploited without the proper people. 
The "proper people'' thus becomes one of the key- 


stones in any meaningful science policy. 


The People 


The corps of technically-competent people is 
found in four main areas of activity -- educa- 
tional institutions; Government; mission-oriented 
research institutes; and private industry. It is 
important that the responsibilities of each group 
and the order of priority within the group be 
clearly understood, not only by the policy makers 
but also by the members of the group. The follo- 
wing are some suggested responsibilities and 


priorities: 
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Grou Priority Responsibility 
Educational 
Institutions 

if To teach (and in the case of 

students to learn) 

2 To develop new knowledge 
Government 

1 To disseminate new and exis- 


ting knowledge into channels 
which may augment the natio- 
nal economy 


2 To develop new knowledge 
| To train people 
4 To exploit new knowledge 


when it is in the national 
interest to do so 


5 To coordinate its own and re- 
lated research activities so 
as to minimize duplication of ‘ 
effort and concentrate on 
suitable national goals 


Mission-Oriented 
Research Institutes 


1 To adapt existing knowledge 
2 To develop new knowledge 
3 To train people 
Private Industry 
iL To exploit existing knowled- 


ge and divert it into econo- 
mic channels 


2 To develop new knowledge 


3 To train people 


In framing a National Science Policy, due consi- 
deration and proper weight should be given to the 


group responsibilities and priorities within the 


groups. 


726k 


Tiv2s 2 


163 


7 B.1e 


Science Policy 


The maintenance of a continuing flow of techni- 
cally-competent people into our society is 
largely dependent on our universities and tech- 
nical institutions. The importance of high 
quality up-to-date teaching cannot be over- 
emphasized. In order to avoid obsolescence, 

a limited amount of unrestricted research 
within our universities is desirable. This 
will undoubtedly require public support, a 

fact which brings into focus the problem of 
Federal-Provincial relations -- a problem 
which must be resolved before any meaningful 
science policy respecting our universities 


can be effectively implemented. 


In order to provide some incentive for people 
to engage in scientific research within the 
country, it is necessary that the opportunity 
be provided for people to work in their chosen 
or assigned disciplines. This will be affected 
largely by the level of economic activity, but 
more particularly by the economic, social and 
political climate, which needs to be conducive 
to the profitable commercial exploitation of 


new knowledge. 
Communication of Scientific Information 


Every scientist is dependent on the knowledge 
developed by others, past and present. With 
the great proliferation of scientific infor- 


mation during the past quarter century, no one 
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institution appears to be capable of collating 
and making readily available this information 

to the working scientists. This is a national 
problem and could well fall into the orbit of 
the National Research Council or similar govern- 
ment agency. The problem is an enormous one, 
but one which might well be one of the corner- 


stones of a National Science Policy. 


The written word is by no means the only method 
of scientific communication. Personal contact 
between scientists of the same or related dis- 
ciplines is equally important and in some cases 
more effective. A National Science Policy might 
envisage the contracting out by Government of 
large research projects which were in the national 
interest. Each project could be broken down, 

so that the work would be carried out by the uni- 
versities, the government agencies, private in- 
dustry and other research institutions, according 
to their skills and capabilities. With teams 
such as these working on single large projects, 
communication among scientists would be vastly 
improved and the scientific effort of the country 


undoubtedly enhanced. Such government contracts 


to the universities, superimposed on the previously 


suggested limited grants for unrestricted research, 


would further upgrade the teaching potential of 


these institutions. 
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Economic Environment 


The ''development of new knowledge" must have as 
its corollary the "exploitation of new knowledge", 
if it is to be effective in improving the national 
economy. In Canada, this is difficult to accom- 
plish successfully. The company's experience in 
this regard is probably typical of the experience 
of other process industries. Of the fourteen 
major projects which Shawinigan brought from la- 
boratory bench to commercial production, eight 
could be considered successful in Canada. Of 
these eight, four were also exploited by the 
company in the United States and one of these 

four in the United Kingdom. Two were licensed 

to others outside the country, and one of these 
exploited in the U.S.A. by others when the Shawi- 
nigan patent expired. Of the six which were not 
successful in Canada, three were exploited by 

the company successfully in the United States 

and one was licensed to outside interests abroad. 
The inability to exploit successfully these scien- 
tific and technical achievements within Canada 

can be attributed to the economic environment in 
which Canada finds itself and the economic climate 
which Canada creates for itself. These involve 
questions of geography, intermational trade rela- 
tions, social policy, taxation and a host of other 


problems, all of which affect our ability to engage 
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in large scale and/or low cost operations. 

It is obvious that the process of exploiting 
scientific achievement is a highly-selective 
one. A change in the climate for doing business 
in Canada could have a far-reaching influence 

on the effectiveness of any National Science 


Policy which might be developed. 
Incentives 


There has been a long history of government- 
inspired research incentives in Canada, ex- 
tending through the broad spectrum of post- 
graduate scholarships, post-doctoral fellow- 
ships, grants-in-aid to teachers in graduate 
schools, grants to industry and tax abatement 
for research expenditure in industry. Gene- 
rally speaking, these have been effective in > 
varying degrees. There would appear to be 

room for co-ordination and periodic re- 


assessment of the objectives. 


It is suggested that a quantitative re- 

appraisal of the post-doctoral fellowships 
programme might be undertaken in order to 
equate the demand for the product with the 
potential supply. Massive grants, finding 
their way into the graduate schools of the 
universities, might be profitably replaced 
by contracts for research projects of a 


national interest. 


USS 


Too 
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On the industrial side, the IRDIA grants 
provide an incentive to speed up long-term 
projects. The PAIT grants, which provide a 
means of exploitation of scientific projects, 
could be made more attractive to industry by 
allowing the assignment of know-how from 
unsuccessful projects to the industry. Go- 
vernment research contracts, in cooperation 
with universities and other agencies, could 
give industry an incentive to increase its 
research tempo. The benefits of government 
research contracts, in addition to fostering 
the national interest, are often found in 

the "scientific fall-out" accompanying the 
work. It is noteworthy that, of the fourteen 
major scientific developments of commercial 
importance originating in the Shawinigan 
laboratories, two were ''scientific by-products" 


of other research projects. 
Research in the National Interest 


As a substantial taxpayer, the company would 

urge that government-supported research should 

be meaningful and that mission-oriented projects 
should take precedence over those of a more 
frivolous nature. If scientific endeavour is 

to be supported by the Canadian treasury, it should 


qualify under one of two categories. 
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Yoleait Its objective should be to train people and 
maintain in them a high level of scientific 


and technical competence. 


T3062 Its objective should be mission-oriented in 
the national interest and of a larger scope 
than could be normally supported by an existing 


institution. 


7.6.3 The first objective is easy to define but 
requires stern discipline lest one fall into 
the impractical trap of considering that all 


scientific endeavour fulfills this function. 


7.6.4 The second objective is less easy to define 
and requires the deliberations of very astute 


men to set the practical limits of this interest. 


aioe: The following are suggested without limitation . 
as falling within a reasonable definition of 


scientific projects in the national interest. 


- Those projects which are likely to increase 
the Gross National Product of the country. 

- Those projects which relate to the unique 
geography of Canada. 

- Those projects which relate to the unique 
climate of Canada. 

- Those projects which relate to Canada's 
principal natural resources. 

- Those projects which relate to national 


security. 
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Specific projects could be: 

Long-distance communication - satellites 

Plastics adaptable to low-temperature usage 

Long-range weather forecasting 

Non-corrosive anti-icing agents 

New fast-growing grains 

Artificial live-stock feeds 

Low-temperature lubricants 

Perma-frost studies - construction techniques 

Soil-stability studies - muskeg 

Marine farms 

Atomic power 

Arctic transportation - land, sea, air 
These are only a few examples of the vast 
number of projects which could be supported. 
Some of them are already receiving support. 
The number, however, far outweighs the resour- 
ces available to tackle the problems, making 
necessary a very careful selection of the 


projects which might warrant support. 
Conclusion 


Scientific progress cannot be assured by legis- 
lation. It can only be achieved by the inter- 
action of the minds of men working in an atmos- 
phere which provides not only freedom of thought 
but also the opportunity to exploit new ideas. 
Government policy can go a long way towards 


creating such an atmosphere. 
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THE O.H. JOHNS GLASS COMPANY LIMITED 
219 Broadview Avenue 


Toronto 8, Ontario 


SUBMISSION TO SCIENCE COMMITTEE 
CONCLUSIONS AND RECOMMENDATIONS 
A. We believe that the establishment of a scientific apparatus manufacturing 
industry in Canada nearly equals in importance the encouragement of institutional 
resarch in this country. A scientific apparatus industry should contribute and 
share in the development and prosperity of a scientific community in Canada and 
would expand the opportunities for employment and the commercial exploitation of 
new techniques that are developed in Canada. 

The two Rindred and twenty-five member companies of the Scientific Apparatus 
Makers Association in the U.S.employ 132,000 people and spend in excess of $59 ,000 ,000 
in annual research and development. 

B. We believe that, under the existing Canadian Government tariff regulations ,any 
commercial organization would be very foolish to make any effort to develop and 
manufacture any type of scientific apparatus in Canada. 
C. We would strongly recommend that tariff protection be provided for goods of 
a class or kind manufactured in Canada to encourage growth in the scientific manu- 
facturing industry in Canada and that other forms of recognition should be made 
to encourage the growth of this industry in Canada. 
INTRODUCTION 

The 0.H.Johns Glass Co.Ltd. is the largest and perhaps the only Company in 
Canada manufacturing scientific glass apparatus and one of the few Companies in 
Canada making any effort to manufacture scientific equipment. We have manufacturing 
facilities in Toronto and Montreal and we have forwarded with this submission a 
copy of our catalogue. All of the items in the section "Glassware Canada", pages 


161 to 218, are manufactured completely in Canada by our Company. 
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For many years in Canada, all Canadian Government research institutions, 

universities and hospitals have been entitled to the duty free entry of all scientif: 

j 
glassware, equipment and supplies. This is allowed under tariff items 69605-1 and 
47605-1. 

These rulings would appear to encourage research in Canada but, in fact,they 
have virtually eliminated the possibility of a scientific apparatus industry in this 
country and they have done nothing to encourage or atimulate industrial research. T 
use our own case as an example, the entire Canadian institutional market may import 
scientific glassware from the U.S.duty free. We are trying to expand our manufacturi 
in Canada and to export but the tariff barrier entering the U.S. is 39%. This 
means that we are completely blocked from competing in the U.S. but the U.S. has 
complete and free access to this market which is true, not only in glassware, but in 
virtually all of the other scientific equipment and supplies that could possibly be 
made in Canada. The result of this policy is obvious, and to my knowledge (except 
Atomic Energy) there is not a single manufacturer of sophisticated scientific equip- 
ment in Canada and there will not be until we either have access to the U.S.market 
or have some degree of protection to justify manufacturing in this country. A great 
deal of the industrial research in the U.S. is in the development of new scientific ; 
equipment and new techniques and this simply will not be done in Canada until the | 
terms of trade are improved. 

Last Spring, I attended the Federation of Biological Sciences show in Atlantic 
City, which is the largest show of its kind in North America. There were hundreds 
of exhibitors and thousands and thousands of scientific glassware and equipment items 
and, to my knowledge, there was not one single component from Canada. Practically 
every other nation in the world was represented in some way or other. This is a 
disgrace to our national goals and I doubt there is any other industry in which our 
shortcomings are so evident. 


"PROTECTION ENCOURAGES GROWTH" —- this heading was taken from page 3 of the 50th 


anniversary brochure of the "Scientific Apparatus Makers Association” in the U.S.A. 
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SAMA, the "Scientific Apparatus Makers Association " recently published a booklet 
to review the accomplishments of their Association. There is no similar organization 
in Canada and Canadian owned companies are not eligible for membership in this 
American organization. From this brochure, we learned that, in early Spring and 
Summer of 1918, the Association of Scientific Apparatus Makers of the United States 
of America was formed,comprised, at that time, of twenty-one companies. Since that 
time, the Association has grown to two hundred and fifteen member firms engaged in 
the manufacture and distribution of scientific and industrial instruments, apparatus, 
equipment and supplies. Their annual sales to government agencies alone are in 
excess of $59,000,000 and 67% of the two hundred and twenty-five companies qualify 
as "small businesses". 

On page three of "In League with Tomorrow's Science and Technology"--SAMA's 
SOth anniversary brochure -- we find the following presentation of the origin of 


the scientific manufacturing industry in the United States: 


PROTECTION ENCOURAGES GROWTH 

"Me historical policies of other nations in regard to the establishment and 
maintenance of their scientific apparatus manufacturing capabilities are highly 
indicative of the basis and essential importance of this industry to the national 
defence and public health and welfare. 

Great Britain, at the outbreak of World War I, found herself so heavily dependent 
on Germany for scientific instruments and apparatus of all kinds that it was 
necessary to enact the "Safe Guarding of Industries Act", which established restric- 
tive procedures amounting to virtual embargoes on imported scientific and optical 
instruments and apparatus in order to permit her to build and strengthen her domestic 
manufacturers. 

Since the time of Bismarck at the conclusion of the Franco-Prussian war of 
1870, Germany recognized the strategic importance of her domestic scientific 


instrument industry and embraced government policies designed to preserve and 
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strength her historical position as a major producer of precision scientific, 
optical instruments and mechanisms. 

So_too did the early members of SAMA launch a program to obtain government 
action to protect and strengthen this country's capabilities to manufacture 
scientific instruments and apparatus. This association effort was successfully 


roducts o 


culminated in the enactment of the Tariff Act of 1922 which removed the 
this infant industry from the duty free list and established duty rates comparable 

Some of Canada's imports of scientific apparatus equipment and supplies for 
the years 1965 and 1966 are as follows: 


In millions of 


dollars Major 
Import Class 1965 1966 Source 
70325 Thermometers TS bee U.5. 
70613 Medical and Surgical Ins-ruments 15 ee: U2 
Equipment and Parts 
70645 Hospital Equipment,Utensils, Fi8 10.5 US 
Accessories and Parts 
70952 Lab.Glassware,Ceramic Ware Sil. aes Use 
ends) Parts sees. 
70954 Spectrometer ,Spectrophotometers 4.6 T.4 Usa ' 
and Parts 1 
70989 Scales and Balances and Parts n.e.s. 4.3 Disp U.S. @ 
70999 Lab.Scientific Instruments ,Apparatus 22.9 28.9 U.S. = 


and Parts.n-e.s. 

Canada's exports of scientific apparatus are so small that they are not 
categorized individually in our own DBS figures and the United States import statis- 
tics do not identify any scientific glass apparatus from Canada. 

We would welcome the opportunity to discuss the conditions for the encourage- 
ment of a scientific apparatus industry in Canada and would be prepared to discuss 
specific examples on the shortcomings of the present policy. 


THE O.H.JOHNS GLASS COMPANY LTD. 


J.Paul Richards. 
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THE SENATE SPECIAL COMMITTEE ON 


SCIENCE POLICY 


BY 


UNIROYAL LTD 


7956 Special Committee 


UNIROYAL LTD. 


JUNE 17, 1969. 


SOME THOUGHTS ON SCIENCE POLICY 


FOR THE SENATE SPECIAL COMMITTEE ON SCIENCE POLICY 


To make Canadian industry more viable, to improve the 
economy and to provide greater opportunities for Canadians, 


increased applied research and development is required in Canada, 


In addition an even greater increase in innovation associated with 
research and development is needed, Although these matters should 


be the concern of everyone in Canada and more effort must be made 

to bring the situation to the attention of the public, our Government 
can exert the most influence in providing the climate, incentives 

and controls required to accomplish these ends. 

While the federal government has recently encouraged the 
short-term expansion of industrial research and development by 
providing certain financial support with some measure of success, 
at the present time further increases in support should be considered. 
Support over a much longer period is required and, in particular, 
provisions must be made for adequately carrying out those steps 
required between development and full-scale production in order to 
provide the long-term benefits which we are seeking. 

The market to which most Canadian manufacturers have free 
access, is less than one-fifth that available to manufacturers in 
other technically advanced nations. This usually results in smaller- 
volume Canadian production units, higher unit costs and a resultant 


lower ability to compete even in domestic or unprotected export 
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markets, Foreign producers with higher volume production units 
can now compete in Canada with most Canadian producers in spite 
of some tariff barriers. 

As the Canadian tariffs are lowered, Canadian industry 
will become less competitive and the trend toward "rationalization" 
and specialization will accelerate, Since foreign industry 
already possesses larger scale production units, pressures will 
encourage importation rather than Canadian production. 

Canada will then have to depend for her future growth on 
distinctive new products which will only result from more intensive 
research and development. To span the gap until the time when a 
sufficient volume of new products, produced in Canada, is established 
in international markets, massive support will be needed for research 
and development and innovation. The time required may be ten to 
twenty years. 

At the present time there exists an improper balance between 
the types of research done in Canada. There is far more basic research, 
undertaken mostly at our Universities and NRC than there is applied 
and industrial research. While basic research is required to create 
a strong science front in Canada, it doesn't lead to innovation as 
rapidly as does applied research, Applied and industrial research can 
be based on fundamental research done in other countries as well as 
Canada. These countries may be better able to afford such basic 
research. It is generally believed that basic research is not mission 
oriented. On the contrary, it is, but the mission very often is a 
personal one rather than the more practical or beneficial one which 


is characteristic of applied and industrial research. Our goals in 
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research should be oriented more toward the benefit of the Canadian 
people. To create the proper balance in research and to get a 
better return to the nation for the efforts expended, applied and 
industrial research should receive a higher priority than basic 
research. This can be done by government through incentives of 
many kinds for applied research in the three sectors; industry, 
federal government and universities. 

While Canadians have had to display a substantial capacity 
for inventiveness and innovation in order to develop this country 
to its present state in spite of all obstacles, this capacity has 
seldom been directed to new products. Inventions and innovations 
are usually made under the stress of need or opportunity. The 
national needs and goals of Canada are not sufficiently defined 
that a good research program or even a national science policy can 
be developed based on them, 

There is need for increased activity in the following 
areas, which may be brought about through the use of incentives 
by the federal government. 

1. NEEDS AND OPPORTUNITIES 

The government should provide, at least in broad terms, 
national needs and national goals. It could also be extremely 
helpful in providing information on needs of cher countries. 

Industry should develop, to a much greater extent, the 
ability to pin-point and define needs, which it is capable of 
supplying, in both national and international markets, 

International market intelligence is required for the 
establishment of sufficiently large-volume production units to 


be competitive, 


II. 
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RESEARCH AND DEVELOPMENT 


Applied research in the Universities and National Research 


Council must be increased and related to industry. The amount of 


research conducted in industrial laboratories relative to universities 


and government must be increased substantially. 


(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


(g) 


(h) 


(i) 


Research grants to Universities could be designated 
for applied research, 

Research grants for joint industry-University and 
industry-NRC projects could be made. 

Greater use could be made of University and National 
Research Council staff as consultants to industry. 
Industrial post-doctoral fellowships could be provided. 
Industrial sabbaticals for university staff could be 
arranged, 

Committees responsible for policy decisions in govern- 
ment and University research could have a strong 
representation from industry. 

Current research and development incentive programs 
should be revised and expanded to support projects on 


a more permanent rather than expansion basis. 


Ways must be sought to encourage and reward good research 


and yet not necessarily force continued or premature 
expansion of any particular research group. 
Wherever possible, research, in which a government 
agency is interested, should be contracted to an 


industrial laboratory rather than conducted in house. 
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(3) 


(k) 


(1) 


(m) 


(n) 


TIL. 
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Industrial scientists should be encouraged to keep 
"on top" through international meetings. 

Industrial scientists should be supported in giving 
lectures in universities and to the public. 

Awards with national recognition might be increased 
for industrial scientists. 

Initiate a program to make science students aware of 
the more practical goals of science, 

In any program for the rationalization of industry 
there should be some provision for similar rational- 
ization of research and development so that a fair 


share is done in Canada. 


INNOVATION 


The gap between research and full-scale production must be 


supported sufficiently that the full benefits of research are realized 


in Canada, 


(a) 


(b) 


(c) 


(d) 


(e) 


Specific inducements for the commercialization of new 
products in Canada should be arranged. 

Incentives to encourage the export of new products 
should be available. 

Adequate patent protection, world-wide, for Canadian 
inventions should be ensured and incentives may be a 
useful tool. 

When research and innovation supported by Canadian 
funds is successful, means must be found to ensure 
that adequate returns to Canada are made from any 
commercialization. 

A tariff policy must be developed which is compatible 


with our national policy and our science policy. 


Science Policy 7961 


A science policy must not concern itself only with science. 
It must consider how this science - involved in research, development, 
innovation, production and marketing - impinges on the national life 
of our people. It has some relation to markets and growth or loss of 
markets, to the size of these markets and the effect this has on the 
cost of producing a product in Canada. We could have the best science 
policy in the world but if foreign producers can ship freely into 
Canada the production from lower cost, large-volume plants, they will 
sell such production at prices lower than we can meet. This has 
nothing to do with the quality of science but with the size of the 
producing units which in turn depends on the size of the market 
available, 

Where several firms in Canada have plants providing a 

product for Canadian consumption one plant might turn out enough to 
supply the whole market and do so at the lowest price possible, 
Our laws prevent any such arrangement which could be to the national 
benefit. The multiplicity of foreign subsidiaries may compound the 
problem. But our laws do not prevent a foreign supplier from under- 
selling the Canadian producers and putting them, one at a time, out 
of business. Some parts of our national policy seem to be designed 
to destroy what other parts of our national policy are trying to 


foster. 
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MEMBERS OF THE SPECIAL COMMITTEE 
ON 
SCIENCE POLICY 
The Honourable Maurice Lamontagne, Chairman 
The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Aird Grosart Nichol, 

Belisle Haig O’Leary (Carleton) 
Blois Hays Phillips (Prince) 
Bourget Kinnear Robichaud 

Cameron Lamontagne Sullivan 

Carter Lang Thompson 
Desruisseaux Leonard Yuzyk 

Giguere McGrand 


Patrick J. Savoie, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday, 
September 17th, 1968: 
“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 


That a Special Committee of the Senate be appointed to consider and 
report on the science policy of the Federal Government with the object 
of appraising its priorities, its budget and its efficiency in the light of the 
experience of other industrialized countries and of the requirements of 
the new scientific age and, without restricting the generality of the 
foregoing, to inquire into and report upon the following: 

(a) recent trends in research and development expenditures in 

Canada as compared with those in other industrialized countries; 

(b) research and development activities carried out by the 
Federal Government in the fields of physical, life and human sciences; 

(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 

(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the purpose 
of the inquiry; 


That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print such 
papers and evidence from day to day as may be ordered by the Com- 
mittee, to sit during sittings and adjournments of the Senate, and to 
adjourn from place to place; 


That the papers and evidence received and taken on the subject in 
the preceding session be referred to the Committee; and 


That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kinnear, 
Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phillips 
(Prince), Sullivan, Thompson and Yuzyk. 


After debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 


Extract from the Minutes of the Proceedings of the Senate, Thursday, 
September 19th, 1968: 


“With leave of the Senate, 
The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 
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That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 

The question being put on the motion, it was— 

Resolved in the affirmative.” 

Extract from the Minutes of the Proceedings of the Senate, Wednesday, 
February 5th, 1969: 

With leave of the Senate, 

The Honourable Senator McDonald moved, seconded by the Honour- 
able Senator Macdonald (Cape Breton): 

That the names of the Honourable Senators Blois, Carter, Giguére, 


Haig, McGrand and Nichol be added to the list of Senators serving on the 
Special Committee on Science Policy. 


The question being put on the motion, it was— 


Resolved in the affirmative. 
ROBERT FORTIER, 


Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


WEDNESDAY, June 18, 1969 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 10.00 a.m. 


Present: The Honourable Senators Lamontagne (Chairman), Blois, Bourget, 
Cameron, Grosart, Haig, Kinnear, McGrand, Robichaud and Yuzyk—10. 


In attendance: Philip J. Pocock, Director of Research (Physical Science). 
The following witnesses were heard: 


MERCK FROSST LABORATORIES 


Mr. Ronald S. Stuart 
Director of Research 


Dr. Jacques Leger 
Director of the Basic Research Clinic 


Dr. Max Tishler, First Vice-President, (Research) 
CANADIAN BREWERIES LIMITED 
Dr. O. O. Schaus, 
Director, Research & Quality Control 
(A curriculum vitae of each witness follows these Minutes) 


The following are printed as Appendices: 


No. 154—Brief submitted by Merck Frosst Laboratories 
No. 155—Brief submitted by Canadian Breweries Limited 


At 12.40 p.m. the Committee adjourned to the call of the Chairman. 


ATTEST: 
Patrick J. Savoie, 


Clerk of the Committee. 
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THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 


EVIDENCE 


Ottawa, Wednesday, June 18, 1969. 


The Special Senate Committee on Science 
Policy met this day at 10.00 a.m. 


Senator Maurice Lamontagne (Chairman) in 
the Chair. 


The Chairman: Honourable senators, I 
understand that John Labatt Limited is not 
available this morning so we have only two 
groups before us. I would ask Dr. Stuart and 
his two associates from Merck Frosst 
Laboratories to come forward and sit at this 
table, and then Dr. Schaus from Canadian 
Breweries Limited to come forward. 


Gentlemen, you are most welcome here this 
morning. Without any further introduction I 
will ask Dr. Stuart to make his opening state- 
ment. I understand that after a brief disserta- 
tion he will ask his two associates to make 
equally brief introductions. 


Dr. Ronald S. Stuart, Director of Research, 
Merck Frosst Laboratories: Thank you, Mr. 
Chairman. Honourable senators, the main 
thought we have tried to express in our brief 
is that science in Canada can only lead to 
new production, new industries and generally 
help to put Canada in a competitive interna- 
tional trading position if that science is 
founded on a basis sufficiently broad to per- 
mit fulfilment of near-term, interim and long- 
term needs. In this way there can be a con- 
tinuum of new ideas, new products and new 
discoveries which will keep Canada’s present 
industries competitive as well as allow Cana- 
da to expand and grow in a competitive way. 

We believe that there has been some confu- 
sion between science policy and the end re- 
sults of such a policy. Statements by many 
people who have written on this subject and 
by some who have appeared before this com- 
mittee support this. It seems to us that a clear 
distinction has to be made between policy and 
the hoped for results of having a policy. For 
example, the Science Council has already 
suggested at least part of a policy when it 


suggested that Canada should do mission- 
orientated research. One purpose of our brief 
has been to suggest ideas which may help fill 
this gap. We have tried to show ways in 
which government, industry and university 
might work together to build a solidly-based 
research community. In so doing, we would 
like to emphasize that we have not necessari- 
ly said that much more money needs to be 
spent if this is not possible; but rather that 
the amount spent could be concentrated in 
directions which will permit a long-term 
research base without which we believe an 
industrial country cannot remain successful 
and competitive. We have also made the 
point, often overlooked by both government 
and industry, that science is international and 
that to achieve maximum results for our 
research investment in Canada, companies 
have to integrate their efforts with sub- 
sidiaries, affiliates or parents abroad. 

Only rarely is it possible for a company to 
do research which is specifically Canadian. In 
fact, unless a company carves out a notch for 
itself in the total programme of its group, it 
runs the risk of wasting money or building 
research on an unsound basis. 


We believe that our suggestions represent 
important considerations in the development 
of a science policy. There are two important 
groups who do not appear to be making suffi- 
cient input on Canadian science policy. One 
of these is the group of French scientists in 
industry and university—a group who are 
probably in the most active state of scientific 
evolution of our country, and who represent 
more than 30 per cent of the population. 
Another is a group which has not been list- 
ened to effectively—the in-college and just- 
graduated-from-college group. While some of 
the ideas that these two groups have may be 
radical and different, they are going to have a 
lot to say about what happens to science in 
Canada, and what the science policy might do 
for Canada in the next ten years. 
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We are certain that your committee will 
succeed in molding all of these ideas into an 
effective policy which will achieve much for 
all of Canada. 

I would now like to ask my colleague, Dr. 
Jacques Leger, to make a few remarks. 


[Translation] 

Dr. Jacques Leger, Director of the Basic 
Research Clinic: Mr. Chairman, Honourable 
Senators, Gentlemen, a great many memoran- 
da have been submitted; it is conceivable that 
all aspects of research in Canada have been 
envisaged. 

The document submitted to you by the 
Merck Frosst laboratories is intended to 
emphasize the necessity of cooperation 
between the government, the industrial and 
the academic sectors of research. We venture 
to believe that a conclusion will clearly result 
from this brief: Canadian society must count 
on concerted research that totally meets the 
needs of this country, so that Canadians and 
Canada may derive every possible advantage, 
so that the standard of living—both material 
and intellectual—may be maintained and 
improved. 

It is agreed by all that we cannot be 
satisfied with a system of partitioning, and I 
take the liberty of expressing, of formulating, 
a medical point of view regarding the medical 
discipline, in the chapter on _ biological 
research, including research work done by 
the pharmaceutical industry. 

From the ensemble of the memorandum 
that we have the honour of submitting to you, 
I would like to stress the role of the medical 
team; from the analysis of Table F at the end 
of the memorandum, entitled “Interaction and 
Results”, it becomes clear that the medical 
team has to contribute actively in determin- 
ing needs in the field of health, taking into 
account existing pathologies (of their gravity 
and frequence, obviously) and, also, taking 
into account the population of patients or sick 
persons. A satisfactory knowledge of the eti- 
ology, or of the cause of affections as well as 
of the mechanisms for action within the 
organism, is also an essential contribution to 
the choice of programme for chemical, 
bacteriological, pharmaceutical and pharma- 
ceutical work accomplished for the purpose 
of ensuring efficient means to control sickness. 


Medicine is, then, a part of a complex, of a 


totality, within which are to be found many 
disciplines. 
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It is, however, at the clinical research stage 
that it plays its most important role; indeed, 
it is after the completion of proof and experi- 
mental tests made on animals, that a sub- 
stance will finally be administered to humans 
and will be recognized as a medicament. 

The substance must be assessed for efficaci- 
ty, for innocuity (of safeness), for guide-lines 
and counterindications, as well as for side 
effects. Such assessments are made in various 
pharmacological and therapeutic stages or 
phases. 

In the very initial phase, that is, the phar- 
macological stage, often known as Phase I, 
under the American terminology, when the 
medicament is proposed for the initial clinical 
test for a first administering to patients, the 
responsibility is great; the number of persons 
submitted to the experiment is very limited, 
perhaps only one or two persons in the whole 
world. Very small doses of the medication in 
question will be administered, and the patient 
will be minutely observed from the phar- 
macological and metabolic points of view, as 
well as from the point of view of toxicity. 

In the therapeutic phases research consists 
of an initial therapeutic trial, on a limited 
number of patients; this is known as Phase II. 

Next, the clinical study is further widened 
and the duration of treatment is prolonged. 
Dosage and the formula, take form; this is 
Phase III. 

Finally numerous clinicians will make clini- 
cal trials; the list of patients grows longer; it 
is only a question of time until the product is 
commercialized; we have reached Phase IV. 

It is stated on Page 9 of our memorandum 
that rarely can we engage the capabilities in 
the preliminary phases (I OR II), which are, 
in fact, pharmacological phases—rarely, I 
say, can we overcome difficulties in using the 
competency of our Canadian specialists and 
the excellence of their installations. These 
same specialists, for obvious reasons, are then 
deprived of valuable research matter. We do 
not at all object to having our Canadian pub- 
lic protected perfectly, and we pay homage to 
the quality and extent of the work of the 
Food and Drugs Act administration. We 
moreover wish that the changes in the con- 
trol of new drugs regulations could be applied 
as soon as possible, in the form in which such 
changes were submitted to us a few months 
ago by the personnel of the Food and Drugs 
Act administration. We are well aware that 
this department is overburdened by the mag- 
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nitude of is task and that it would be desira- 
ble to have an increased budget that would 
permit expediting the assessment of experi- 
mental data; such evaluation is sometimes a 
long process, so that the Canadian results are 
definitely late, arriving after the results from 
elsewhere. Our own pre-clinical experimenta- 
tion, as well as the interpretation of it, could 
also be expedited, if it were possible, thanks 
to government subsidies, at that stage to call 
upon academic circles. Such initiatives would 
greatly favour the kind of cooperation that 
we consider to be desirable, and which was 
described by Dr. Stuart, between govern- 
ment, academic and industrial research. 
Thank you, Mr. Chairman. 


The Chairman: Thank you, Dr. Leger. 


[Text] 


Dr. Stuart: I would now like to ask Dr. 
Tishler to speak for a few moments. I might 
say that Dr. Tishler is one of the pioneers in 
industrial pharmaceutical research. 


Dr. Max Tishler, First Vice-President, 
Research, Merck Frosst Laboratories: Thank 
you very much for the high privilege of 
allowing me to be with you today as you 
deliberate the broad and important question 
of government’s role as a patron of science. 
No knowledgeable person would deny govern- 
ment a major role. The question is: What 
role? 

The same fundamental question must be 
asked of the two other pillars of modern 
science, the university and indusiry. What is 
the rightful function of each? How can they 
be caused to interrelate to best complement 
or supplement each other? 

Past examples and the unknowns implicit in 
research warn us against being too dogmatic 
in our answers. Inevitably, some science poli- 
cy decisions will prove wrong. But knowing 
that mistakes will be made should not yield 
to a laissez faire attitude. The imposing social 
consequences of modern research and the 
great expense that research can entail are fit 
subjects for public concern and demand a 
serious effort to establish a rational policy. 


If science policy must on occasion impose 
restraints, it should always foster opportuni- 
ty. A policy encouraging scientific opportunity 
must receive the highest priority in Canada, 
as in every other scientifically sophisticated 
nation. 

In approaching questions of science policy, 
it may be useful to remind ourselves that 


7965 


science itself is not divisible into such con- 
venient categories as government science, 
university science, or industry science. 
Science is one even though it may have many 
sponsors. The first requisite of a science poli- 
cy must be that it serve science first, relegat- 
ing to the background the political interests 
of government, the prestige interests of the 
universities, and the financial interests, of 
industry. 

This may sound like mild heresy for a 
scientist from industry, but it is not. That 
science has one set of standards is demon- 
strated by the ease with which scientists 
move back and forth between private and 
public research institutions. Moreover, the 
best interests of science almost always corres- 
pond with the long-term best interests of all 
three major sponsors of research. So the 
question of overriding the interests of a par- 
ticular group seldom arises. I say this without 
hesitation from first-hand observation because 
over the years I have had the opportunity of 
serving on a number of governmental and 
academic advisory boards. Their deliberations 
are remarkably iike the discussions within 
our own laboratories as we hammer out our 
research programs. 

I need not elaborate upon the obvious and 
describe how scientific research has increased 
in scope and complexity in recent years. 
Simultaneously, it has become considerably 
more international. While science has never 
been bound by political borders, the capacity 
of scientists to work together effectively while 
based on different countries has always been 
handicapped by the limitations of transporta- 
tion and communications. 

Now, of course, it is both possible and 
practicable to coordinate a scientific effort at 
intercontinental distances as the International 
Geophysical Year, a few years ago, demon- 
strated so resoundingly. In my own field, 
pharmaceutical research, current practice is 
to search out good scientific talent wherever 
it is available. This is especially true in the 
area of clinical testing, since no country has a 
monopoly on good clinicians. New therapeutic 
agents under development by Merck current- 
ly are being studied in hospitals and medical 
schools around the world. 

Merck, like many other research-oriented 
companies in the U.S.A., has contributed to 
the so-called “brain drain”. This was because 
we sought the finest scientific talent we could 
find to work with us on important problems. 
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These scientists, in turn, wanted to work 
where the promise of scientific achievement 
was greatest. In this sense, the “brain drain” 
probably will continue. But it does so to 
everyone’s advantage because the result is 
faster scientific progress, a world-wide asset, 
and quicker availability of better medicines 
for all people on earth. 

Currently, however, the trend within 
research-oriented international companies is 
to extend its laboratories to several countries 
with proven research capacities. This is 
Merck’s' philosophy. For example, our 
Canadian research is an integral part of our 
total research effort, coordinated into our 
overall plan but directed and staffed locally. 
Our Canadian colleagues participate with us 
in our company-wide planning and are 
responsible for important functions in our 
research strategy. 

There is in research a kind of momentum 
that builds upon its own accomplishment, and 
we know that our Canadian associates share 
this spirit. A partial, and only partial, recita- 
tion of the contributions of the Merck Sharp 
and Dohme Research Laboratories to medi- 
cine would include several vitamins, includ- 
ing By»; the development of streptomycin; the 
initial synthesis of cortisone, the discovery of 
chlorotiazide. More recently the laboratories 
have discovered or developed important 
drugs widely used in the treatment of heart 
disease, high blood pressure and mental 
depression as well as several highly impor- 
tant vaccines. In the purely scientific field, 
our work with interferon and the first Syn- 
thesis of an enzyme—the latter achieved 
simultaneously and independently by a team 
at Rockefeller University—are milestone 
achievements. 

Over the years, Merck has worked closely 
with universities and with the federal Gov- 
ernment as an equal partner. We hope that 
we shall be able to continue to do this, and to 
do this in Canada, in spite of some of the 
political currents in my own country which 
could make such collaboration much more 
difficult. 


A popular misconception exists that the 
government does most—if not all—of the 
basic research of any consequence, and that 
those who develop useful applications of basic 
knowledge are parasites, or worse. The first 
premise is false; the second is outrageous 
nonsense, 


The public and even Many academic and 
government scientists do not understand the 
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complexity and the expense associated with 
the development phase of R & D in the 
pharmaceutical industry. The  industry’s 
unique capacity to translate a concept or a 
laboratory discovery into a useful therapeutic 
agent sets it apart from either the universities 
or government. This invaluable scientific 
capability must not be undermined. 


For its part, the pharmaceutical industry 
can also take steps to help guarantee further 
fruitful collaboration among the elements of 
research. I listed several such opportunities 
last March in a talk at the Plenary Session of 
the National Research Council and National 
Academy of Sciences. With your permission, I 
would like to repeat these since they seem 
just as applicable in Ottawa as in 
Washington. 

I said the industry’s scientific component 
should seek ways to broaden its support of 
university science, directly and indirectly. 
The industry’s _ scientific component can 
work toward a broader and more representa- 
tive involvement in policy-making councils of 
government. It can explore better ways to 
facilitate scientific exchange and to foster 
scientific collaboration. It can design research 
and development policies so that it is clear to 
everyone that the pharmaceutical industry 
undertakes its share of a nationally conceived 
research and development effort that clearly 
is in the public interest. 

The two vital elements in any effective 
scientific collaboration or of any viable 
national research policy are both unwritten; 
good will and mutual respect. When these are 
present, they can be sensed in the air, as I 
sense them within our company in our rela- 
tionship with our Canadian research 
associates. 

There is no question in my mind but that 
our Merck Frosst Research Laboratories is an 
integral part of our total research and is on 
its way to making solid contributions to 
science and medicine for Canada and the 
world. At the same time, this research labora- 
tory is contributing to the health and income 
of Canada and helping to build the nation’s 
scientific competence and prestige. It provides 
an exciting focus in Canada for Canadian 
scientists. But as its projects gain momentum, 
I would expect to see scientists from numer- 
ous nations working side by side with them 
at the new Kirkland laboratories in Montreal 
now under construction. 


A national science policy, as I know you 
realize, must similarly encourage good will 
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and mutual respect. When these are present, 
enormous problems have a way of becoming 
technical details. When they are absent, tech- 
nical details inevitably become enormous 
problems. 


Thank you again for letting me be with you 
today. 


The Chairman: Thank you very much. 


Dr. Tishler: Mr. Chairman, if I may inter- 
rupt for a moment, last night for the first 
time I had an opportunity to read your talk 
of June 2nd. I found it very enlightening and 
very clear. 


. The Chairman: I do not remember which it 
was. 


Dr. Tishler: This was the one on manage- 
ment at the plenary conference on June 2nd 
of this year. The only reason I mention it is 
because you raised a lot of points there which 
gave me a pretty clear picture as to your 
thinking. I am not sure that what I have to 
say today answers many of the questions you 
raised in that talk. I thought about it coming 
up here and made a number of notes of what 
I think might be essential to encourage 
research, and to which I have not yet 
addressed myself. I hope that some time this 
morning I will have another five minutes to 
just go through this. 


The Chairman: We will certainly have 
some time later, especially if you have an- 
swers to our questions. We might even give 
you half an hour. 


Dr. Tishler: I have 14 points which I think 
are essential for research. 


The Chairman: I will now call on Dr. 
Schaus from Canadian Breweries Limited. 


Dr. O. O. Schaus, Director of Research & 
Quality Control, Canadian Breweries Limited: 
Mr. Chairman and honourable senators, it is a 
pleasure to be with you this morning and to be 
able to participate in discussions of science 
policy in Canada. Appearing at this late stage 
of the hearings makes it difficult not to repeat 
much of what has been said before, but we 
feel there are possibly a few items which are 
peculiar to our situation and experience 
which might be helpful to the committee. In 
addition our thoughts and opinions, even 
though similar or opposed to other groups, 
are based on the experience gained in operat- 
ing a medium-sized industrial research and 
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development function which has included all 
phases of the innovation process from ideas to 
operating plant and which, for that reason, 
may have some merit. 

We at Canadian Breweries have pioneered 
many technical innovations in our industry 
such as continuous brewing, continuous malt- 
ing, the Conbrew process, all of which proc- 
esses were the first to be developed and 
operated in the world. These processes have 
been technically successful but have not been 
adopted to any great extent by the industry 
in this country. These processes offer distinct 
economic and processing advantages over 
existing methods but are not widely used 
because of the high risks involved in pioneer- 
ing new ideas, particularly on a very large 
scale. This is particularly important when one 
already has invested many millions of dollars 
in existing equipment which does a satisfacto- 
ry job even though it is not as efficient as it 
could be. 


The Chairman: Before you go on, could you 
tell us whether these discoveries have been 
applied elsewhere? They have not been 
applied in Canada, as I understand it. 


Dr. Schaus: They have been applied else- 
where. More and more are being built. Some 
are operating in the United States, some in 
Spain, some in the United Kingdom, and 
some in Portugal as well as Malaysia. There 
are not a large number that have been built 
yet. As to continuous malting plants, I would 
say there might be five or six, continuous 
breweries there are parhaps three or four 
and, using the Conbrew process, there are 
two or three operating in the world. 


These are all recent discoveries that have 
been developed since 1963. We have done the 
work on them before that but this is the first 
time ihey became a commercial entity. 


In many cases, one cannot justify replacing 
very expensive equipment with better equip- 
ment unless the margin of improvement is 
great enough to overcome the large loss 
incurred in scrapping the existing plant. The 
larger the amount of capital that is invested 
in a plant, the more difficult it thus becomes 
{to replace this plant with a new and better 
process. Examples of this problem are readily 
apparent in the steel industry, the heavy 
chemical industry, and our own industry 
where the average brewery today would cost 
in the area of $30 million. 
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On the other hand, if we do not move into 
newly developed and improved processes in 
this country, industry in other countries will 
and thus be able to be more competitive in 
our own markets and exports markets as 
well. With these thoughts in mind, this 
appears to be an area where some form of 
assistance would encourage industry to adopt 
new and more efficient processes even if they 
must scrap workable and undepreciated assets. 
This discussion may appear removed from 
science policy—and in some ways it is—but 
there is very little point in doing research 
and development on a process unless the ave- 
nue is open for employing the process, if it 
proves succesful. With this in mind, we 
would suggest that this assistance could be in 
the form of a tax holiday for a period of time 
afler new and more modern processes have 
been introduced. 

The government programs designed to 
encourage research, such as IRDIA, IRAP 
and PAIT, have been thoroughly worked over 
in presentations to this committee and to the 
Department of Industry. We can merely add 
that, while they were of some assistance in 
stimulating additional research and develop- 
ment, they do not appear to have accom- 
plished their long-range objective of stimulat- 
ing continually increasing amounts of 
research and development. 

We would like to suggest the adoption of 
the IRDIA type program previously in 
force—by that I mean section 72A of the 
Income Tax Act, which I think was intro- 
duced in 1962—which would permit 150 per 
cent of all research and development capital 
and operating expenses to be charged against 
taxable income without a deductible base. 
This is similar to the IRDIA program, and 
the IRDIA program would be easily accepta- 
ble if the base were removed. I think it 
amounts to almost the same thing; perhaps a 
1 per cent or 2 per cent difference. We pre- 
ferred the program under section 72A of the 
Income Tax Act. I think it was a little less 
cumbersome in the administrative details. For 
that reason we have suggested it here. The 
current IRDIA program would produce about 
the same net financial assistance. 


There are many fine universities in Canada 
and each one of them offers courses ranging 
from home economics to nuclear physics, with 
only minor differences in entrance require- 
ments and academic standards. Experience in 
other countries would indicate that science in 
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those countries is greatly stimulated by hav- 
ing a university with very high standards for 
admission and achievement and which is 
devoted solely to the teaching of science and 
technology. 

Our discussions of the National Research 
Council grants, under the student assistance 
plan, and the National Research Council staff 
are relatively straightforward and are 
explained in the brief. 

In summary, the following suggestions are 
made for your consideration as _ possible 
means of increasing the amount and effective- 
ness of the whole innovative process as 
applicable to the peculiar Canadian scene: 

Assistance to Canadian industry to make 
the large expenditures necessary to adopt 
new and more modern processes, such as a 
tax holiday for a period of time after these 
new facilities have been introduced. 

Allow 150 per cent of all research and 
development and operating expenses to be 
chargeable against taxable income without a 
deductible base. 

Consider the establishment of a “super” 
technical university in Canada devoted solely 
to science and technology and its application. 

Orient National Research Council grants 
from primarily basic, fundamental research 
types to primarily applied research and 
development types. I am speaking of the 
university grants. 

Gradually build up National Research Council 
staff with applications scientists to supple- 
ment the current basic, fundamental scientific 
staff. 


The Chairman: Thank you. I will now call 
on Senator Bourget. 


Senator Bourget: Dr. Stuart, on page 1 you 
say that there has been very little coordina- 
tion of research effort between government, 
industry and the university. That has been 
said often, I think, before this committee. I 
would like to know what kind of mechanism 
you would like to see set up so that there 
would be better collaboration between these 
three groups, and also what has been your 
experience in your contacts with the universi- 
ties and government agencies regarding 
research? 


Dr. Stuart: I think we have answered part 
of that in one of our recommendations. As I 
view it, the way to get this collaboration is to 
have the policy committee composed of 
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members from the three groups, and also com- 
posed of working scientists who are more 
active in science than in administration. 


The Chairman: But is that not so at the 
present time? We have a lot of these commit- 
tees around. We have counted about 100 
advisory boards and committees and _ sub- 
committees composed of people from govern- 
ment, industry and universities. 


Dr. Stuart: I meant there are plenty of 
committees now but the result is that this 
exchange or collaboration has not been 
achieved. That is a fact which Senator Bour- 
get has pointed out as well as many other 
people. 


Senator Grosari: 
work? 


How do you make it 


Dr. Stuart: I think you have to get the right 
people involved in it. Perhaps, instead of 
having 100 committees, there could be fewer 
committees, composed of people who are will- 
ing to dedicate themselves to this work, with 
industry, government and universities willing 
to send their best people to sit on the commit- 
tees. I think this is the only way it can be 
done. It is not an easy way to make it work 
but I think it has to be done. I see no other 
way to get the kind of collaboration that I 
feel we must have in order to get all of us 
working together towards the objectives in 
which we are all interested. 

To answer the second part of your ques- 
tion, I have had contacts over the years with 
several government departments, as well as 
the National Research Council. I refer to the 
section of our brief that deals with the col- 
laborative effort we have on isotopic chemis- 
try with the Research Council. This is an idea 
that they had, and we and they have devel- 
oped it together. It has been a very success- 
ful collaboration. Unfortunately, there are not 
enough examples of that type of thing. I 
might say that we have looked at certain 
things with the Department of Agriculture. 
So far we have found nothing that we have 
been able to make into something useful. 


I think part of the reason may be that 
governments scientists and university scien- 
tists, and perhaps we in industry as well, are 
not in sufficient contact, that we do not know 
each other’s interests and needs as well as we 
should. I think we must get to know at the 
planning stage each other’s needs so that 
when we have a piece of work to do it is 
going to make a real contribution. 
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Senator Haig: By reason of this lack of 
coordination and cooperation, is there 
duplication of effort in research among the 
three groups? 


Dr. Stuart: I would not describe it as 
duplication. There may be some effort that is 
wasted in the sense that it is going off in 
different directions. I do not have a sense that 
there is a great deal of duplication. There is a 
lot of scattered effort. 


Senator Haig: It should be harnessed to go 
towards a specific objective. 


Dr. Stuart: It is my impression that a lot 
more of it should be harnessed in that direc- 
tion, if we are to find a way to achieve the 
collaboration we stress as our theme through- 
out the course of the brief. 


Senator Bourget: Do you often meet with 
government agencies or the universities? Do 
you have many contacts, or is it just once in 
a while? How close are your associations? 


Dr. Stuart: We have a very close, working 
connection particularly with two government 
agencies, the National Research Council and 
the Food and Drug laboratories. We meet 
with the Food and Drug laboratories very 
frequently. Dr. Leger could elaborate on that 
because he is one of our people who meets 
frequently with them. 


As to the universities, we meet with them 
quite regularly on the medical side. So that to 
some extent we are doing our part, although 
undoubtedly it is not all that it should be. 
However, we are trying to be aware of what 
is going on in these areas as much as possible. 


Senator Bourget: Dr. Leger, as to the ques- 
tion just raised, are you satisfied with the 
relationship you have with universities and 
government agencies? ; 


[Translation] 


Dr. Leger: Honourable Senator, we are 
very satisfied with the relations we have had 
with the administration of the Foods and 
Drugs Act; when we ask questions it is not 
the result of any difficulty with their regula- 
tions. We are in perfect agreement that the 
regulations of the Canadian Food and Drugs 
administration are more strict that those of 
other countries, and we are perfectly satisfied 
with that situation. We think it is one of the 
best organizations of its kind in the world. 
We have no comment in this regard, and our 
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cooperation with that organization is excel- 
lent. We very much hope that their internal 
administration can arrange matters so that 
their verdicts and their replies to the submis- 
sions we make to them can be achieved more 
rapidly. 

We further hope that their control will be 
widened, so as to permit clinicians of interna- 
tional competency, and who are Canadians, to 
do some very original work along with simi- 
lar work being done elsewhere, and this to 
the end that Canadian research prestige may 
be recognized and increased so far as the 
medical clinic is concerned. 

So, our relations with the government 
agency are excellent. 

As for our relations with the universities— 
well perhaps I am committing a heresy, but I 
feel that it is to some extent in the direction 
of collaboration, by the Government with the 
academic world. The situation is that our 
relations—the relations of industry, with the 
university world, are carried out to some 
extent as distributors of funds. We distribute, 
as does also the Government, large sums of 
money. Now, when we speak of cooperation, 
we do not refer to cooperation in the financial 
field. 

If committees, as Dr. Stuart has suggested, 
were made up of representatives of three 
groups—governmental, university and indus- 
trial—the university scientists could call upon 
such committees in such a way that the uni- 
versity expert, who generally does thesis work, 
who does basic work that finds little applica- 
tion in practice, work that is very interesting 
for the obtaining of a diploma—which is 
obviously very necessary work—could help. 
If the academic world were aware of the 
work being done in the industrial world, then 
certain basic work that could be done jointly 
with what the industrial world undertakes, 
could proceed, with a view to improving the 
health of Canadian citizens by putting onto 
the market new products. We should be very 
glad to entrust a part of our work to the 
academic world. Of course, we could not sub- 
sidize all academic research; perhaps we have 
here a part of the answer to your question. 


Mechanism for greater cooperation between 
us and the academic world could be vast, 
without revealing important secrets. We could 
give part of the pharmacological, toxicological 
and other kinds of work—physiological, for 
example—to people in the university world; 
they could benefit from partial subsidies from 
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us; but they could also benefit by doing work, 
not for us, but with us; and they could also 
benefit from Government subsidies. I think 
that in this regard Dr. Stuart describes in a 
somewhat more intimate way the mechanism 
that could exist and represent cooperation 
between the three sectors of research. 


Senator Bourget: That was exactly the 
object of my question. From the reply that 
you have just given us, it appears that there 
is a lack of contact, a lack of dialogue, 
between industry and the universities. 


The Chairman: If you will allow me— 
unfortunately this morning we have no simul- 
taneous interpretation service. If you have no 
objection to continuing, sometimes in “bilin- 
gual language” instead of in the language of 
confidence, I think that more members of the 
committee will be able to follow you and 
understand you. 


Text} 

Dr. Leger: I would be delighted, Mr. Chair- 
man, if you would like me to summarize in a 
few words what I have just said. 


Senator Bourget: I think it would be a good 
idea because it is a very important point. It 
goes to the question of coordination and col- 
laboration which was stressed previously by 
Dr. Stuart. 


Dr. Leger: Very well. This will not be just 
a translation; it will be in a sense an addition. 
I cannot repeat exactly what I have just said. 


I trust Canada and Canadians. I do not 
believe we are a small country. We are a big 
country in many senses. I do not believe that 
we should opt out of the international 
research race. We have three sectors which 
are very active in research, the governmen- 
tal, academic and industrial sectors. As I said 
before, we have an extremely good relation- 
ship with the government agency, the Food 
and Drug Directorate. We have nothing to say 
against the rigidity of their rules and regula- 
tions. We believe this is one of the most rigid 
agencies in the whole world but we believe 
that this is all for the good of the Canadian 
citizen. There is nothing too severe or too 
rigid in regulations implemented for the pro- 
tection of the public when we are dealing 
with new drugs and the administration of 
various medications. As I say, we are on very 
good terms. We would just hope that they 
could be provided with material facilities to 
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answer more rapidly our questions or, in 
other words, our pre-clinical submissions. 


Senator Bourget: What is the reason for 
that delay? 


Dr. Leger: A pre-clinical submission for a 
new drug consists of a whole study of the 
substance in all its aspects, including chemist- 
ry, pharmacology, physiology and metabo- 
lism. It is a huge responsibility and it takes a 
long time before, out of a few thousand sub- 
stances or compounds, we come up with one 
which is going to be considered as a potential 
drug. It takes years and we do not object to 
the fact that it is being looked at very care- 
fully and thoroughly by the food and drug 
directorate. However, if it takes months and 
months our pre-clinical submission will get an 
answer only perhaps after other people in 
other countries, with whom we have extreme- 
ly good relationships, get an answer, and, as 
a result, they will be ahead of us. In that 
manner we are a little late in the race; it is 
late before we provide our clinicians with the 
material they can use for clinical studies. 


Senator Bourget: But what is the reason for 
the delay? Have we not enough people? 


Dr. Leger: I believe we have not enough 
people. This is why I have suggested in my 
first comment at the start that probably this 
is one of the sectors of the government’s 
activities which should not be subjected to a 
decrease in budget. Perhaps we_ should 
improve or increase its financial capability. 
On the other hand, we are in a difficult or 
handicapped situation concerning what I have 
called the pharmacological phase, or phase 1. 
It is not that we are not permitted to initiate 
phase 1 with our competent people in this 
country, but, in order to get permission to 
submit to those people a new drug which has 
never been given to any human being, the 
conditions are a little more rigid than they 
are, for instance, in the United States. This is 
why, although we have the competence, we 
cannot—and we find this is very unfortu- 
nate—give really new material to topnotch 
individuals who would be in a position to 
give an answer just as well as anybody else 
in any other country. 

As to the last part of the question, Mr. 
Chairman, we, of course, have an extremely 
good relationship with the academic commun- 
ity but it is in a way the same relationship 
which exists hetween the government and the 
academic community. It is a matter of dis- 
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tributing funds. We do not believe that this is 
the only way to cooperate. We believe if there 
were a committee such as Dr. Stuart has sug- 
gested, this would be a place where the aca- 
demic people could apply in order to obtain 
knowledge of what is going on in industry. 
Up until now, all those people writing theses 
and working in university laboratories have 
been doing an extremely good job but very 
often much more could be done to give their 
work some real application. We believe that 
we could be of great help to them while doing 
their teaching and studies, so that they could 
deal with real stuff which would have 
application to the Canadian citizen. 

Of course we do not object to subsidies to 
some extent. However, in this context we also 
believe that this is not our exclusive responsi- 
bility and that this is where a joint action 
could be considered between government dis- 
tributing some funds, industry doing its 
share, and the academic field working in a 
closer way with the other two sectors. 


Senator Robichaud: Mr. Chairman, in view 
of the statement which has just been made, 
and in order not to duplicate our questioning, 
this might be the time to get the views of the 
Canadian Breweries on this subject because 
their brief seemed to indicate very clearly 
that the universities are too much removed 
from industry. Could we get at this time the 
views of Canadian Breweries, and also could 
the witness tell us if his firm, for example, 
has attempted to establish collaboration with 
university staffs, and what has been their 
experience? 


Dr. Schaus: Certainly we have worked with 
the government agencies, to get back to your 
original question. We have worked with the 
government agencies of the National Research 
Council, the Department of Agriculture, par- 
ticularly as it relates to barley and malt, and 
with the food and drug directorate since we 
are involved in food products. Our relations 
with food and drug have been similar to Dr. 
Leger’s in that it takes quite a long time to 
get down to the approvals that have been 
requested, even the approval of lists of addi- 
tives, which I think in one instance we have 
been working on for four years now. It is not 
their fault, they are first-class people and 
they cooperate 100 per cent. As Dr. Leger 
says, it just takes a long time to get all the 
data they need and to do all the testing to be 
sure this list is suitable for approval. We do 
not disagree with that at all. 
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We work with the NCR on different occa- 
sions; I would not say on a large number of 
occasions, but on a number of occasions. I 
have worked with them previously when I 
was employed by another company. They cer- 
tainly have been 100 per cent cooperative. 
However, with the NCR we have found in 
general that they tend to be more on the 
basic fundamental research side and less on 
the applied side. Since we are more oriented 
to the application rather than _ the 
fundamental— 


The Chairman: You want to remain close to 
the consumer. 


Dr. Schaus: We have to in our business. We 
have to keep our friends. 


Senator Robichaud: What about the uni- 
versity side? 


Dr. Schaus: We have attempted to cooper- 
ate with universities and work with them. 


The Chairman: When I was a university 
teacher I always noticed that most of my col- 
leagues were good beer drinkers. 


Dr. Schaus: They are some of our best cus- 
tomers. We have worked with them on differ- 
ent types of programs such as taking in 
students to work in our laboratories and 
finish their final year theses, and we have 
supported programs in universities. I would 
say, generally speaking, the returns have 
been very small. I could not recommend a 
good system of making a satisfactory coopera- 
tive program with them. When you talk to 
them about a specific program you immedi- 
ately step on the toes of academic freedom. 
The sensitivity varies with the person, of 
course. Therefore, you do not make many 
yards. Even in attempts to farm out work to 
universities, which we do periodically in 
some areas in which we are not competent, 
we have not really found the results to be 
truly satisfactory. 


When we get assistance from the National 
Research Council on a special problem where 
we do not have the necessary specialized 
equipment, we save had nothing but first- 
class cooperation and ffirst-class_ results. 
However, as I say, I must admit, as far as the 
academic side of the university goes, we have 
attempted many times to do it and the results 
have not been what I would consider success- 
ful. I cannot recommend the solution that 
would be successful because I do not know 
one. 
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Senator Yuzyk: Is this the reason why you 
recommend this “super” technical university 
in Canada? Do you think it would be easier 
then to work out a definite program? 


Dr. Schaus: Partially that, but that is only 
a very small part of it. My thinking is that 
we need an institution of excellence. I would 
not say that our universities are not excellent, 
because they are, but they naturally have to 
eater to a spectrum of people. I think that is 
perhaps one of the reasons why we do not get 
the maximum technical achievements out of 
them that we could if the degree of excel- 
lence were a little higher. 


Dr. Leger: You have just mentioned aca- 
demic freedom and independence. I believe 
that that is the counterpart of the wish for 
secrecy on the part of industry. These are two 
of the major problems that could be solved 
by closer cooperation. 


Senator Bourget: Dr. Schaus, you have 
made quite a serious statement in your brief, 
if I understand it correctly, when you say 
there is little possibility that, under present 
methods of organization and operation, the 
university can contribute much research 
which will aid the industrialization of this 
country. What would you suggest? Do you 
think the universities are doing too much 
research or that they do not listen to indus- 
try? What is your complaint there? 


Dr. Schaus: I believe they are doing too 
much research. 


Senator Bourget: Too much basic research? 


Dr. Schaus: Too much basic research. I 
believe too large an amount of our research 
dollar in this country is being spent at the 
universities on what I call random research, 
which is research without a specific objective. 
That was the purpose of my statement. 


The Chairman: That is a new concept. 


Senator Bourget: Yes. I thought it was a 
very serious one because so far I do not think 
we have heard that before our committee. 
That is the reason I asked if you had a spe- 
cial reason in mentioning that. I think to a 
certain extent you say the same thing about 
the National Research Council. 


Dr. Schaus: That is correct. My feeling on 
this is that Canada is a relatively small coun- 
try with approximately 21 million people, and 
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to try to do research in every field of world 
science is perhaps trying to spread all our 
facilities a little too thinly both in manpower 
and financially. For that reason I believe that 
permitting people to do random research in 
any field they care is perhaps getting out of 
contact with the size of our country. It is like 
the fellow who borrowed from the finance 
company ali the time. Eventually it caught up 
with him; in other words he did not have 
enough income to support his borrowing. I 
think perhaps in research we are doing much 
the same. We really do not have enough 
income to support all the random research 
that is being done. 


. Senaior Bourgei: But some basic research 
has to be done, and I think the universities is 
where basic research must be done because 
you must in industry use that basic research 
to develop or to innovate. 


Dr. Schaus: I agree absolutely; there is no 
question about that. The point is that this 
basic research is available from all parts of 
the world. It is published all the time. I feel 
that for a country the size of Canada our 
basic research should be in several specific 
fields so that we can concentrate it strongly 
enough that it will produce something posi- 
tive, and not just get a little piece of this and 
a little piece of that and another piece of 
something over here that we can never put 
all together. 


Senator Bourget: Coming back to Senator 
Yuzyk’s question, he spoke about the creation 
of the “super” university. 


The Chairman: A Canadian MIT. 


Senator Bourget: And CalTech also. Do you 
think we should establish only one in Cana- 
da? Or do you think there should be research 
institutes created on the campuses. of 
universities? 


Dr. Schaus: I do not specifically say there 
should be just one. I may have used that 
expression in the statement but my feeling is 
that we should have possibly several institu- 
tions of this nature where the requirements 
and the expected achievements were above 
normal. I would not confine it to one 
necessarily. 


Senator Haig: A standard of excellence, 
you mean. 


Dr. Schaus: That is what I am really talk- 
ing about. 
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Senator Haig: Others have said “centres of 
excellence”’. 


Dr. Schaus: Yes, it is about the same thing. 


Senator Bourget: Would it be under the 
government or under universities? 


Dr. Schaus: Under universities. I think per- 
haps it should be part of the science policy of 
Canada to recommend that they be esta- 
blished or possibly to assist in the establish- 
ment of them in some way. 


Senator Grosart: Or to establish them? 
Dr. Schaus: Yes. 


Dr. Stuart: May I make one comment just 
to elaborate a little bit on the collaboration 
aspect? 


Senator Bourget: Certainly. 


Dr. Stuart: The one thing that is different 
between the Food and Drug Directorate and 
most other government agencies that we have 
had anything to do with it is when they are 
proposing regulations or rules—the sort of 
things that Dr. Leger was talking about—to 
govern the conditions of working on a drug, 
they will talk to us and consult with us 
before they make the rules and regulations. 
Perhaps if we could have more of this kind of 
consultative thing going on before regulations 
were a fait accompli we could have some of 
the kind of collaboration that I am thinking 
of. It is certainly evident, from the confer- 
ence of industrial research directors I attend- 
ed at Sheridan Park in Ontario, that many 
people in industry feel this way, that there is 
not the kind of collaboration, when the gov- 
ernment is talking about research or the sup- 
port of research, that there ought to be. 


Senator Grosart: Is there collaboration ini- 
tiated the other way? In other words, we 
hear constant complaints from various perfor- 
mance sectors of lack of coordination, lack of 
consultation, lack of cooperation on the part 
of government. Is industry doing anything to 
initiate cooperation and consultation with the 
government? 


Dr. Stuart: In that respect I cannot answer 
for the rest of industry because I do not know 
what other people’s experiences are, and that 
sort of thing did not come out at this confer- 
ence, but certainly we have made real efforts 
to collaborate and cooperate with the National 
Research Council. 
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The Chairman: You were referring to 
Agriculture a few moments ago. What was 
your experience there? What did you 
achieve? Did you not succeed in making any 
achievement? 


Dr. Stuart: Our dealings with Agriculture 
have been in two senses. One, of course, is 
that they regulate certain products we sell in 
the animal health field or, at least, regulate 
them along with the food and drug director- 
ate. In that case our experience has been 
good, not at the same high level as the food 
and drug directorate, but it has been good. 
Our other connection with them has been 
when we have attempted to use results of 
their research, and on the particular problem 
involved we got all sorts of information we 
needed, but it was clearly evident that if they 
had some industrial thinking at the front end 
then the results might have been different 
and more useful. 


The Chairman: This, I think, is very 
important. This is a strategic phase where the 
results of research could be transformed into 
technology and innovation. Could you elabo- 
rate on that? Did they not want to give you 
the information? 


Dr. Siuari: Oh, no. They did not object to 
giving us the information that they had but in 
the conception of the problem they were 
working on, if they had had industrial help, 
then I think they would have come up with a 
more useful result or at least they would have 
had a much greater chance. 


Senator Cameron: In other words, it was 
too academic? 


Dr. Siuart: I would not use the word “aca- 
demic’. It was not well-conceived. I do not 
know whether that is academic or not. 


Senator Grosart: Mr. Chairman, I would 
like to ask something supplemen ary on that 
specific point. It might be difficult to come 
back to it later on. 


The Chairman: Very well; we have plenty 
of time this morning. 


Senator Grosari: I was going to ask specifi- 
cally what attempts you have made to 
achieve what you call very aptly front-end 
consultation on science policy, regulations, or 
broader science policy in your own business? 
I am thinking now again of the front end. 


Dr. Stuart: We have worked very closely 
with the national research council, for exam- 
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ple, on the possibility of screening chemicals 
that are synthesized in Canada for possible 
drug use, and this would be what I would 
call some front-end thinking. 


Senator Grosari: I was thinking of regula- 
tions more specifically. 


Dr. Stuart: Apart from the Food and Drug 
Directorate no other body has invited us, and 
we do not know how to get at the people who 
make the regulations. 


Senator Grosart: Have you ever asked 
them? Have you ever said, “Please do not 
bring in regulations without consulting us”? 


Dr. Stuart: I do not know whether we 
have asked that question at the right level, 
and perhaps we have not. We probably have 
asked it of the people we have worked with. 


Senator Yuzyk: How much collaboration is 
there in research within the drug industry? I 
will direct the same question to the brewing 
industry. 


Dr. Siuart: I think Dr. Tishler should answ- 
er that question because he is more 
experienced in that aspect of the drug indust- 
ry than I am. 


Dr. Tishler: On occasion you will get col- 
laboration on a specific project but beyond a 
specific project there is very little collabora- 
tion because you run into legal problems. 


The Chairman: They would not only be 
legal; they would be financial too. 


Dr. Tishler: They would be financial as 
well, that is quite right. But we do face spe- 
cific problems where they have made a dis- 
covery and we have made a discovery and 
there is good reason why we should work 
together. 


Senator Yuzyk: Do you meet to discuss 
these regulations? 


Dr. Tishler: 
regulations? 


You are talking about the 


Senator Yuzyk: Yes. 


Dr. Stuart: Oh, yes, there we work togeth- 
er. There is no question about that. When we 
are talking about regulations, it is not Merck 
talking about the Food and Drug Directorate 
per se; it is the whole industry. 


Senator Yuzyk: And you make representa- 
tions? 
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Dr. Stuart: Yes. 


Senator Yuzyk: What about the brewing 
industry? 


Dr. Schaus: There are only three major 
brewers in Canada. That makes it very sim- 
ple. We normally meet the Food and Drug 
people as a group. There is the odd occasion 
where one company might have a specific 
item that concerns it but normally all our 
meetings are done as a group. 


Senator Yuzyk: Is there any collaborative 
research within your industry?’ 


_ Dr. Schaus: There is no collaborative 
research within our industry but we do have 
collaborative research internationally. We col- 
laborate with groups in the United Kingdom, 
South Africa and the United States. 


Senator Robichaud: Some of the questions I 
had in mind have already been asked and 
answered. I would like to take this occasion 
to compliment the Merck Frosst Laboratories 
for their brief, and I refer particularly to 
pages 15 and 18 where they have made a 
valuable attempt to define the role of a 
science policy for Canada. I think it is worth- 
while to bring attention to this part of their 
brief, and also to their conclusions and 
recommendations on pages 19 and 23. They 
have made their recommendations in detail 
and they are clearly set forth and easy to 
understand. 

I noticed in Dr. Stuart’s remarks this morn- 
ing he stated that they were not really insist- 
ing on more money being spent on research. 
This is quite different from many, many of 
the briefs which have been presented to us so 
far. 

My first question, Mr. Chairman, could be 
answered by both the representatives of the 
Merck Laboratories and the Canadian Brew- 
eries Limited. If we refer to page 14 of the 
brief of the Merck Laboratories it states as 
follows: 

In the last three years our growth has 
been slowed by the fact that we have 
been having difficulty in finding the best 
of highly skilled personnel. This same 
situation may exist in the coming 
years... 

I think the brief from the Canadian Brewer- 
ies indicated a similar situation. 

My question is: In view of the fact that we 


have been told many times by many wit- 
nesses who have appeared before us that we 
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have already a surplus of Ph.D’s in the pure 
science field, is industry really looking for 
those scientists, and what efforts is it making 
to obtain their services? 


Dr. Stuart: I think that what you have said 
is a true paradox, that in the midst of plenty 
we do not have what we need. For example, 
this year there are many organic chemistry 
Ph.D’s coming out of universities, some of 
whom may have difficulty finding employ- 
ment. At the same time we seek pharmaco- 
logically trained people, and chemically 
trained people with a biological orientation, 
and we cannot find them. That is what we 
meant. 

I will give you an actual experience that 
occurred last year. We were looking for two 
Ph.D organic chemists. We advertised widely 
and we let our friends at the universities 
know. We interviewed some 20 candidates for 
those positions and in the course of doing so 
we interviewed 19 before we found a single 
native born Canadian. The twentieth we 
interviewéd was a native born Canadian, a 
chap from the University of Ottawa, and we 
hired him. The other person we hired was a 
Chinese who had taken some of his training 
in Canada. Of all the people we saw there 
were not many of them that were really well 
qualified. Some of them were pretty easy to 
reject, considering what our particular needs 
were. 


Senator Robichaud: Was it due to lack of 
experience in a particular field? 


Dr. Stuart: No, lack of training. 


The Chairman: In this case they would be 
too academic? 


Dr. Stuart: Too specifically orientated. 


The Chairman: These were at the PhD 
level? 


Dr. Stuart: PhD and post-doctoral level. 


Senator Robichaud: Have you had any dis- 
cussions with universities regarding this? 


Dr. Stuart: Yes, we have had discussions 
with universities on it. Some university peo- 
ple do not agree with us. There are others 
who do agree. If one reads the publication, 
Science Forum, which I would recommend to 
you because it talks about the things you 
people are interested in, particularly in the 
last few issues... 
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The Chairman: It is well known around 


here. 


Dr. Stuart: If you read some of the recent 
articles by Professor Arthur Borins of 
McMaster University, I think you get the 
feeling that the universities are commencing 
to realize that they are turning out people 
who are not necessarily people the country 
needs, speaking from the point of view of 
training. They are well-trained people, but it 
is not the training we need to do the work we 
have. That is what we have reference to here. 


The only pharmacologist applications we 
get are from foreign people. After looking for 
two years, we finally got an Egyption. They 
are hard to get in the United States, because 
they are very scarce down there too. 


Senator Yuzyk: Do you offer scholarships to 
encourage scientists to go into particular 
fields? 


Dr. Stuart: Not generally, although we have 
on particular occasions done so. We have 
done a little bit of that but not very much. I 
might say something that is probably well 
known to you, that with the slowing down of 
support by the government of the United 
States and the Government of Canada as well 
as other people, we are being approached by 
hospitals, by universities, by many other peo- 
ple with good projects, and far more projects 
that we could hope to support in the way we 
would wish to do so. 


Senator Grosart: Have you initiated discus- 
sions with the universities on the develop- 
ment of the kind of curricula that would suit 
your industry? The students seem to have 
done it fairly successfully. 


Dr. Tishler: May I answer that question? I 
hope, as a result of these deliberations, you 
do not come up with the idea that universities 
ought to train people specifically for industry. 
I think there are certain disciplines we need. 
Dr. Stuart has mentioned pharmacology and 
the biological sciences. There is a lack of peo- 
ple in specific biological sciences, and also in 
pathology. But what we want for industrial 
research is a good research man, a man who 
has been trained in the best tradition of 
research in a university. I do not care what 
he has learned except that he knows how to 
tackle research problems. The thing we need 
from universities is a motivation to go into 
industry. This is a thing that has been lack- 
ing. I am referring to the difference between 
the university environment, the industrial 
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research environment, and even government 
research environment. There has been a 
cleavage. It is pretty big in England. I do not 
know exactly how it is in Canada. That is the 
situation in the United States and it is proba- 
bly having some influence here too. I have 
spent a lot of time in Canada and I think it is 
here too. So, as I say, this is what we need. 
Do not get the idea that you should train 
people specifically for industry. That would 
be a big mistake. They have to do basic 
research in the university, they have to learn 
what it is all about. The only difference 
between us and the university is the objec- 
tive. The methods are the same. I think that 
is the answer to your question. 


Senator Grosart: The recent evidence I 
have seen indicates that there is animus 
among university people at the undergraduate 
and graduate levels against a career in busi- 
ness. Business has to take some responsibility 
for that. 


Dr. Tishler: That is right. It is on both 
sides. 


Senator Grosart: The orientation is towards 
teaching. Therefore the tendency will be to 
broaden the base of their education and 
research rather than to narrow it. 


The Chairman: Do you have any comments, 
Dr. Schaus? 


Dr. Schaus: The comment I have is that our 
experience is not too dissimilar from that of 
Merck Frosst. We run a smaller and a differ- 
ent type of lab, but we encounter the same 
type of problem. The work in our lab is about 
35 per cent basic research, and the rest is 
applied research. We can get all the help we 
want, but we cannot get all the help of the 
type and calibre that we want. We have many 
applications every week, and I am sure the 
same is true at Merck Frosst, but most of 
these people are very theoretical people, and, 
since we only have a very small proportion 
of our effort on the theoretical and basic side, 
we are unable to fit them in. What we really 
require are people who are oriented to 
industry and to the application of research as 
much as doing research. Even though they 
have a PhD is no reason why they cannot be 
interested in the application of their work. 
The background training they have had while 
they have taken their PhD is an excellent 
background to use in applying the research of 
others because, as I said before, we are a 
small country and many times we have to 
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apply the research we read from the United 
States or England or any other place. So our 
problem is obtaining the type, not the quanti- 
ty but the type that we want. 


Senator Bourget: Are you doing research 
for your companies in the United States? 


Dr. Schaus: Yes. 


Senator Bourget: Are the scientists working 
in your labs of Canadian or foreign origin? 


Dr. Schaus: We have a large percentage of 
Canadian-trained people in our lab. However, 
as to their basic origin, probably 60 per cent 
or 70 per cent would be European. 


Dr. Leger: I would like to comment a little 
further on this “excellence” question raised 
by Senator Robichaud. It is true that we have 
more and more PhD’s in our academic com- 
munity but I believe, and I hope I will be 
forgiven by my colleagues if I am not stating 
this correctly, that the Canadian society is 
still at the stage where industry is more criti- 
cized than respected. A good number of scien- 
tists believe that they would just decrease 
their prestige if they worked anywhere else 
than in the academic field. I am convinced 
that industry is not as bad as it is painted. I 
am sure that industry has contributed to 
advances in science. I do not think that I am 
perhaps the right voice to be expressing this, 
and I wish Dr. Tishler would elaborate a 
little more on the quality of research in 
industry and on the freedom of scientists 
working in this field and the prestige that any 
scientist could gain, and also what other 
advances for the whole community would 
result from the initiation of industrial 
research. 


Senator Grosart: Might I just add that per- 
haps Dr. Tishler would include in his remarks 
some comment on what national science poli- 
cy in the sense of a policy laid down by 
politicians can do to help this situation. That 
is our job here, to answer that question. 


Dr. Tishler: Dr. Leger has sort of put me 
on the spot because what he suggests as a 
topic for discussion is one that could take 
quite a bit of time. However, the subject you 
are deliberating is one I have been quite con- 
cerned about in the United States, and I have 
also been asked to speak about it in England. 
I have two talks here, which I believe have 
been filed with this committee. One was a 
talk I gave to the Royal Society in England 
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called “Secrets of High Moment’’, which is a 
slice from Macaulay’s History of England. It 
is a discussion about making a success of 
research in industry. The second one is a talk 
I have before the National Research Council 
and the National Academy of Sciences on the 
“People’s Welfare, Health and Medicine”, and 
the role of industry in national science policy. 
So you can see I have given a lot of thought 
to this. 

In addition to that, I know some of the 
problems in Canada. I have been associated 
with the Canadian subsidiary—the initial sub- 
sidiary, the Merck Company subsidiary—since 
1937, and I have participated in a number of 
different break-ins, bringing processes to 
Canada, the manufacturing, and actually with 
Dr. Stuart I have personally participated in 
these things many years ago. 

I have a feeling that some of the things 
that have been said today and the things you 
are thinking about probably ought to be 
assessed in terms of what it is that makes 
science tick in both industry and universities 
and governments. I made a series of points 
here that I just want to read off, and I will 
elaborate if anyone asks me to do so. 

I am not very rigid. I do not think we 
should try to get the universities to do the 
work for industry. I think the university is 
for two purposes, for scholarly knowledge; 
for training people in scholarship, as well as 
advancing knowledge. Those are the two 
functions, I think, of the university. I do not 
expect them to do the job of industry or 
government. Keep that in mind because this 
is where your new ideas of the future are 
coming from. 


Government laboratories do some _ basic 
research as well, and they must do it, as well 
as trying to carry out the directives of gov- 
ernment; that is as government conceives 
policy. This to be done. The same with 
industry. Industry has to do basic research 
and it has to do applied work also. It has to 
do one thing particularly; it has to account to 
a different audience, namely to its mana- 
gement and its stockholders. This accounta- 
bility is the difference that all three segments 
have. Therefore you have the different aspects 
of how you get research done in the differ- 
ent areas. 

I think this matter of accountability is 
something that you folks will have to address 
yourselves to when you start thinking in 
terms of supporting research in industry. The 
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one thing I object to is actually giving grants 
to industry to carry out specific research. The 
reason is that I think you get to the point 
where the accountability now is to whom? It 
is not really to management because you are 
paying the bill. And it is not really very strict 
as far as government is concerned. My feeling 
is that you try to do it through some type of 
tax method. We have accountability in indus- 
try. If I do not produce as head of research 
for the company I am going to be fired. We 
have 1,800 people who have to earn their 
living in research, and we all have to do 
something right in order to keep these 1,800 
people and their families off welfare. We 
have that written into everything we do in 
research. 

The thing you have to do in these three 
segments is have good intercourse and com- 
munication on all these things. How do you 
do that? Not by committees. I think these 
committees are deadly. I think you have to 
encourage an interchange by lectures, sending 
people to universities, all kinds of things 
where you bring university people to industry 
and industrial people talking to the universi- 
ties, and the same with government laborato- 
ries. They are all scientists. Try to get them 
on an equal footing somehow. If you do that, 
then there is going to be an interchange of 
ideas. There is no question about that. You 
are going to learn what is going on in govern- 
ment labs and what is going on in industry 
and in universities. If the university man 
wants some help he will know where to go 
once he begins to realize that industry 
research people are pretty human beings and 
they are pretty capable and they can be of 
some help to him, and vice versa. 

So we have to break down what I think 
exists here, maybe not as much as in England, 
but it is probably to the same extent as in 
the United States, the so-called social barriers 
that exist between these three segments. 
And I do think there are ways of getting 
around it. 


As I said before, try to train researchers in 
universities for research and not train them 
for industry. I think that is a very important 
thing. 

You have to encourage top-flight scientists 
in industry. This was alluded to by both these 
other gentlemen here. You are not getting 
these top-flight people because of these barri- 
ers, these social barriers. The universities 
have to point this out to their students, and 
industry has to help, making students realize 
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there is a good research career in industry. 
This is what is missing now. The difference is 
the objective. 


Senator Grosart: But how do you explain 
the case put before us that of 20 applicants 
only one was acceptable? The applicants 
obviously thought they were fit to do this job. 
If they are not going to be somehow oriented 
towards a job in industry, which these 20 
wanted, how do you reconcile this with this 
rather laissez faire theory? 


Dr. Tishler: It is difficult for me to under- 
stand that, sir. In other words, it is hard for 
me, knowing the calibre of universities you 
have in Canada, to understand how 19 out of 
20 applicants for a specific job or for a spe- 
cific discipline, say organic chemistry—are 
you referring to that? 


Dr. Siuart: Organic chemistry, yes. 


Dr. Tishler: That 19 of them just did not 
meet the standards you had. 


Dr. Stuart: I did not quite intend that. If I 
said that, then it is not quite what I intended 
to say. I said 19 were non-Canadians and one 
was a Canadian. We hired him. We hired two 
people. We hired one of the others who, as I 
said, was Chinese. Of the 18 who were not 
hired, some were obviously not qualified for 
what we wanted them to do. 


Senator Grosart: Let me put it another 
way. What percentage of the 19, if they had 
been Canadian, would have been eligible for 
the job? 


Dr. Stuart: At the standards that we set, not 
more than a third of them. It is partly a case 
of what you said but I wanted to clarify the 
record, that we did not turn down 19 because 
of lack of qualifications. 


Senator Grosart: That is quite right. I took 
an implication from your statement that was 
not there. I agree. 


The Chairman: Would you like to carry on? 


Dr. Tishler: The other thing is that indus- 
try has a lot to learn too, and we are still 
learning here as in other countries. Industry 
has to learn to support research and devote 
part of its earnings to research. In the long 
run, and I think this is very important, the 
basic type of work has to be sponsored too, 
and people should have that available to them 
because this is the thing that motivates peo- 
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ple in research. In addition to that, it is the 
thing that is going to attract people from 
universities and government labs to come into 
industry. We have to find a way whereby 
industry will spend more money. I don’t care 
whether it is in the brewing industry the 
metallurgical industry or the pharmaceutical 
industry. 

Our company, in its research department, 
publishes close to 200 scientific papers that go 
into all the good journals, the same journals 
in which anybody from McGill or Harvard 
would publish. So you have to have that 
given to them. The thing that attracted me to 
Merck & Company in 1947 was the publica- 
tions that came out of Merck, publications on 
things that I thought were tremendous for a 
research organization to do. That is why I 
came to Merck & Company. 


I think a strong patent position is essential 
to encourage research. I will not go into this 
because I am sure you have deliberated that 
a great deal. 


I have down here an item: discovery, deve- 
lopment and production in Canada. I think 
this is the so-called reverse brain drain that I 
ran into in England where they say, “Sure, 
you set up laboratories here but the stuff goes 
back to the United States and you produce 
there and you take the place of Great Brit- 
ain”. Well, we have a research group in 
Canada. We have three fields. We limit our- 
selves to only three fields, which we are not 
covering in the United States or in any other 
part of the world. We have given them this 
responsibility and I hope these fellows will 
discover something in one of those fields 
which has to be supplied to the world because 
I like that challenge. I think we are going to 
work something out, and Canada then is going 
to be the revolving point of this whole thing. 
This is something I hope we can get to when 
these fellows make the discovery we want. 


Mr. Chairman, I think I have now pretty 
well covered my points. 


The Chairman: Thank you very much. We 
will be coming back to you, I am sure. 


Senator Bourget: There is one thing I 
would like you to eleborate. You mentioned 
that you did not like the idea of committees. 
However, who would do the co-ordination? 


Dr. Tishler: I do not think you really need 
coordination. I am peculiar that way, I guess. 
I think in the type of system we arein... 


The Chairman: You are talking really about 
more personal contacts? 
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Dr. Tishler: More personal contacts, yes. 
There are certain things, for example, that 
you have to do. If you are going to do satel- 
lite work, it is so big for any one company 
you are going to have to give out contracts, 
and you must have some way of coordinating 
that, of course. Whether it is ever going to 
give a return, God knows. Perhaps there will 
be a return by going to the moon or some 
other place. This is where government comes 
in and says, ‘You have to have coordination”. 
That is, of course, a different story. 

If we are talking about the whole idea of 
putting things into useful items, all things, 
not just specific projects, then I think these 
committees can be awfully deadly because, 
from my point of view, committees are domi- 
nated by certain people and they can go in 
the wrong direction. The strongest person, the 
most vocal person, is the one who wins. 


Senator Haig: You must be referring to this 
committee. 


Dr. Tishler: I apologize. 


Senator Robichaud: My last question arises 
from page 4 of the Merck Frosst Laboratories 
brief where at the bottom of paragraph 4:1- it 
states: 

..a number of good scientists have 
remained in, or been attracted to Canada 
to form the nuclei from which really 
first-class centres could be built. Howev- 
er, the number is too small and the sup- 
port they have had too meagre to achieve 
anything like the full potential of their 
‘capabilities. 

It goes on to say in Paragraph 4:2: 

A striking example of this lack is seen 
in a comparison of the support of 
research in eighteen universities in the 
United States with that in all Canadian 
universities in the year 1964. 


I suggest that that is quite far enough back to 
make a realistic comparison. However, it goes 
on to say: 

For that year Canadian universities 
had a total support of $26.8 million for 
research support while the eighteen U.S. 
universities had a total support of $534 
million and all but seven of these latter 
had support of more than $26 million. 
Thus, the Canadian total was then less 
than the average paid to one of these 
universities in the United States. This 
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leads us to disagree with the suggestion 
of the Science Council that Canada is 
doing too much fundamental research at 
the expense of applied research; and to 
agree with the Medical Research Council 
that we have a thinly spread effort of 
overall modest achievement. 


The Canadian pharmaceutical industry, 
when they appeared before us claimed in 
their brief a total research expenditure for 
the Canadian pharmaceutical industry of $12 
million. If we look at the eight major com- 
panies in the United States we see that their 
expenditures averaged $25 million per com- 
pany, which is twice as much as the total 
investment made by our own Canadian 
industry. 


My question is: Would it be true to assert 
that the total pharmaceutical research in 
Canada is about half that of a typical single 
international company, and therefore we have 
a thinly spread effort of overall achievement 
on the part of our own industry? 


Dr. Schaus: I think any of those numbers 
are very dangerous—and I have read through 
this brief and many other briefs—because it 
depends on what universities you select. If 
you compare Memorial University in New- 
foundland with the University of California, 
naturally you can come up with any of these 
comparisons. So many of these comparisons 
that I read must be approached on the same 
basis. It depends on the basis you select. 


The Chairman: I suppose Senator Robi- 
chaud assumes that the comparisons are 
scientifically based. 


Senator Robichaud: If you gave that total 
to all our universities, considering the total 
contributed by all our industries, and com- 
pared that with a single unit in the United 
States, you would find that our proportion is 
only a half. Could there be a more active 
effort of the part of the industry? You are 
asking the government and the universities to 
do more, but what about the industry itself? 


Dr. Stuart: I would like to make some 
comments on that and, no doubt, Dr. Tishler 
will add to them. First of all, I admit these 
statitics of 1964 are old, but they happened to 
be available and we give them for what they 
are worth. I do think they indicate something 
of which we should all be aware. 


Senator Robichaud: We had a_ similar 
experience yesterday with another report that 
was given, and which was out of date. 
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Dr. Stuart: I realize the shortcomings in 
this, but it is very hard to get up-to-date 
information. 


The Chairman: It is not too much out of 
proportion, because if your compare our total 
scientific activities in Canada with those of 
the United States, you see that we have a 
budget of about $1 billion now, including all 
scientific activities, and that the United States 
spends about $25 billion, so the proportion is 
tO. 20, 


Dr. Stuart: Yes. To continue, I think the 
$12 million that you have mentioned the total 
industry is spending in Canada is the figure I 
know, and this was one of the bases on which 
the Medical Research Council made its state- 
ment that we have a thinly spread effort. 
Incidentally, they were talking about universi- 
ties as well as industry when they made that 
statement; they were covering the whole 
sector. 

I would like to add that in our own case we 
are spending between $1.2 million and $1.3 
million per year in research, which is about 
5% of sales. 


The Chairman: In relation to the parent 
company in the United States. 


Dr. Stuart: Dr. Tishler can answer that. 


Dr. Tishler: About ten. However, there is 
an awful lot of development work being done 
in the United States which is being done for 
the whole world that we are not doing here. I 
look at Canada and the research we are doing 
here as coming to the fore in the last five 
years. I suspect that once there is a taste of 
the blood of accomplishment this is going to 
grow without any probiem. 


Senator Robichaud: What progress have 
you made in the last five or six years, say, in 
the percentage of your sales or in relation to 
the volume of business? 


Dr. Stuart: In the growth of research? 
Senator Robichaud: Yes. 


Dr. Stuart: The table is in the back of the 
brief. 


Dr. Leger: Pages 13 and 14. 


Senator Robichaud: I am sorry. The figures 
are available? 


Dr. Stuart: Yes. 
The Chairman: Chart H. 


ss 
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Senator Grosari: It indicates about the 
same rate of growth in Canada and the Unit- 
ed States from 1961 to 1968. It is Chart H. 


Dr. Stuari: Yes. If you look at Chart H you 
can see the actual expenditures by the total 
company and by ourselves in Canada, includ- 
ing Frosst who we did not unite with until 
1965. You can see that our rate of growth 
parallels theirs. 


There is one other comment I wanted to 
make. In a recent survey in the United States 
by size distribution of research and develop- 
ment budgets among the pharmaceutical 
industry they had seven classifications among 
their companies down there doing research 
starting at Group A which spent $20 million 
and more on research, and Group B, which 
spent $1 million to $5 million, and there are 
still three groups below that. We would be 
equivalent to Group B in the United States. 
So we are not, considering that we are young, 
as Dr. Tishler has pointed out, and just 
beginning to get the bit in our teeth, doing all 
that badly as far as our own company is 
concerned. We hope that what we do will 
stimulate other people to do more as well. 


Dr. Tishler: I think we have helped in the 
United States to train some of the people in 
Canada today, and this is important to us 
obviously, but we have had them down there, 
and Dr. Stuart has been there, we have had a 
lot of people spend time with us and we send 
people up here. Incidentally, we get a reverse 
bonus on that. They come down and show us 
new techniques. They know everything that 
goes on in our original planning which is very 
important. When we make up our programs 
for the whole world they are there; they con- 
tribute to that. 

We are concentrating, as I said before, on 
three fields. Nobody else does this. In other 
words, it is reserved for them. So that there 
is no excuse if they do not succeed. 


Senator Grosart: It has been suggested, Mr. 
Chairman, that we have the 14 points. I will 
keep quiet while Dr. Tishler gives those, if he 
will. 


The Chairman: I think he has gone through 
them. 


Dr. Tishier: I did not count them but I did 
go through them. I was talking about the 
encouragement of communication between the 
three segments of research, breaking down 
the social barriers, training scientists, and so 
on. I covered it all, although I did not put it 
down as 1, 2, 3, etcetera. 
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Senator Bourget: I would like to ask one 
question so that I may have something clear 
in my mind. 


The Chairman: You are not usually con- 
fused, senator. 


Senator Bourget: Well, it depends. Instead 
of grants to universities, you would like tax 
concessions? 


Dr. Tishler: Not to universities; to industry. 


Senator Bourget: tax 


concessions? 


Dr. Tishler: Yes, and not complete tax 
concessions. You have basic research, you 
have development, and then you have the 
facilities for production. There are three 
segments which I think have to be looked at 
separately from the point of view of motiva- 
tion. I think, on the basic research, you ought 
to support basic research in industry up to a 
certain point, but not 100 per cent; I do not 
believe that. So that industry also has to pay 
for part of it. And then there is the accounta- 
bility factor. What have you done for me? 
What have you given me? This is inside the 
company now, you see. My boss gets after 
me, and his boss gets after him. I think that 
is important. 

Then when you get into development it is a 
little different story. The goals are clearer 
now in development. You have achieved in 
the laboratory an accomplishment. How do 
you bring it now to the consumer? You begin 
to do all these things. The goals are different. 
The costs are different. Again, the risk is not 
as great as it was initially. 


The Chairman: The cost is higher but the 
risk is lower. 


You would prefer 


Dr. Tishler: That is right. You begin to see 
clearer what you are doing. There is a risk 
but it is a pretty good one, ordinarily speak- 
ing, if the concepts are good to begin with. 


Senator Bourget: Dr. Schaus, what is your 
answer to that? 


Dr. Schaus: I think it is a very good idea. 
We will still be spending 25 to 30 per cent of 
our own money, and we also have the 
accountability factor to our management. I 
believe it is the only way ‘to operate, where 
there is an accountability for everything that 


is spent. 


The Chairman: As a committee, perhaps we 
shall also have to make recommendations as 
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to what should be the total government bud- 
get awarded to science and technology. I 
wonder, with your long experience in this 
field, whether you would tell us how your 
own company arrives at a research budget? 


Senator Bourget: The formula is in the 
brief but it is not easy to arrive at a 
conclusion. 


Dr. Tishler: It is actually a matter of how 
well I sell the program to the company. I 
must say that we get about 98 per cent of 
what we ask for each year. Thank goodness, 
we have been able to justify it. 


Senator Robichaud: Can you show govern- 
ment how to achieve that percentage? 


Dr. Tishler: We never talk about it in per- 
centages. It comes out that way. Actually, this 
is an interesting thing. The research people 
make out their research program. We do a 
research program with no dollars attached to 
it. Then we give it to the financial people to 
tell us how much it is going to cost. We 
present it then to management and go 
through about a month’s discussions with 
management on and off, and they will 
approve it. Oddly enough, over the years our 
percentage of sales has remained almost con- 
stant, and yet ours sales have gone up. When 
I came to the company sales were something 
about $60 million, and today they are up over 
$600 million. Our total research budget 
around the world now, including Canada and 
everywhere else, is running about $54 million. 
So about 9 per cent of our total sales is going 
into research and development. Fifteen years 
ago it was about 8 per cent, or something of 
that order of magnitude. The interesting thing 
is that, while our budget has gone up, our 


sales have gone up in about the same 
proportion. 
Senator Bourget: Does your budget on 


research vary very much from year to year? 
The Chairman: It is going up? 


Dr. Tishler: Up, yes. We have had a few 
dips over the years. 


Senator Bourget: A lot of people have men- 
tioned here that the figure that might be set 
could be 1.3 to 1.5 per cent of the gross 
national product, but others have said “No, 
you cannot do it that way. You have to ana- 
lyze what kind of research you are going to 
do and how much it will cost.” It is all right 
for a company like yours, or a company like 
Canadian Breweries, because you have the 
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experts, but here in the case of the govern- 
ment who is going to do this? 


Dr. Tishler: I think you should have very 
good experts advising you. I am sure you 
have Canadian people, scientists, who could 
do that. 


The Chairman: Do you look at the pro- 
grams of competitors? For instance, the for- 
mer director of research of Union Carbide 
was saying that as a kind of rule of thumb a 
company which wanted to remain in the race 
had to have a research budget which was 
higher than the average in that same 
industry. Would you say that is a good rule 
of thumb? 


Dr. Tishler: We have operated on the basis 
of what do our scientific people think they 
can do, and do well? What have they in the 
way of people, what have they in the way of 
ideas, and what capacity is there? And it is 
for them to put together a program, and then 
add it up. The company has to look at what 
they think their sales are going to be the next 
year, and how much they can support. While 
they can take a dip one year, they cannot do 
that sort of thing indefinitely. That is pretty 
obvious. So it comes down to what the com- 
pany can afford to pay when we give our 
program. If they think they have a good year 
ahead they will accept the whole thing 
because management are management and 
they have to rely on me, as a top scientific 
man, in respect to the validity and promise of 
a particular program. They are not scientists, 
they are lawyers or business people; they are 
people like those who make up the Senate. 
They have to depend on the scientific person. 
I will recommend that program. I will screen 
it and cut it back, if necessary. I have done a 
lot of that. 


The Chairman: That is, before it goes to 
the Treasury Board? 


Dr. Tishler: That is correct. So they take 
my word. The only thing is they can come 
back saying, “Next year we expect to have a 
bad year and we will have to cut out $2 
million”. They sometimes pare them. A lot of 

eople cry about it. However, $50 million is 
not a poor budget; it is not a poverty 
program. 


The Chairman: Would you say that man- 
agement tries to maintain more or less a con- 
tinuous relationship between your research 
budget and the total volume of sales of the 
company? 
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Dr. Tishler: Yes, I think that is right. 
The Chairman: In the long run? 


Dr. Tishler: Yes. I think back of the whole 
thing is this parallel curve that they see. 
They have to be able to afford it or think 
they can afford it. If it is too rich for their 
blood they will talk up. It is the same thing 
with you people. You have all kinds of prob- 
lems, all kinds of demands for money, and 
you have to think of priorities. 


The Chairman: So we are back to a com- 
parison with the MP’s at the national level. I 
am sorry we have taken so much time but I 
think this is the first time we have investigat- 
ed the way private industry goes at its own 
research programs and budgets. 


Senator Bourget: Do you divide your budg- 
et into long and_ short-term research 
programs? 


Dr. Tishler: We talk about short-range and 
long-range, but we have very few short-range 
programs. We think they are short-range but 
then we find out they are 15 years in the 
making. None of these discoveries we have 
are short-range. From the time we get a con- 
cept in the chemist’s mind or in the biologist’s 
mind until we get a product could be 15 
years. From the time we make an observation 
in the laboratory, the first lead or the first 
observation in the laboratory for something 
like for tuberculosis, we can talk about 10 
years before we go to the market. That is, if 
everything goes well you can talk about 10 
‘years. So these are in fact all pretty long- 
range. At least 95 per cent of our research is 
that way. We do not have something where 
someone comes in and says, “Look, I have a 
car that gives me trouble; fix it up because I 
have to go down to the beach,” we do not 
conduct that type of research. Every one of 
these things takes a long time. 


These things are all in our green book. 
That is the book in which we keep a study of 
them, and keep tabs on them all the time. 
They are in there for years. We will change 
objectives but they are still there. We will 
change how we go about it. The approach 
may be changed but they are still there as a 
program. 


Senator Grosart: On the other hand, if 
antihistamines are suddenly selling, you have 
a pretty short-range program to get an 
antihistamine product on the market. 
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Dr. Tishler: If you are talking about a “me 
too”, it used to be that way, but not today. It 
still takes an awfully long time to get up a 
“me too’. If you are looking for an antihista- 
mine which is something you yourself have 
developed with your own chemistry, this can 
take 10 years. I am not sure whether I am 
making myself clear. 


Senator Grosart: You mean the original 
development. However, if somebody else has 
the product and it happens to be highly 
marketable and getting a large percentage of 
a certain sector of the pharmaceutical market, 
you are going to be in there very fast. All the 
evidence we have heard indicates that. 


Dr. Tishler: We do not do it. Again, I come 
to this positive business of our own people 
wanting to make their own discoveries. With 
these things we call ‘“‘me too’s’”—where some- 
body has come out with something and you 
can make a little modification and have the 
same activity. In today’s thinking it is going 
to take at least five years to do that. You 
cannot just do it tomorrow. We have the 
regulatory agencies we have been speaking 
about. They make big demands today. 

Before you go to the clinic—and this is 
after you have enough of the compound and 
you know what it is; you have made it and it 
is economical and everything else—it will 
take you from eight months to a year to get 
ready for this process that we were speaking 
about with the Food and Drug Directorate. It 
will take that much time before you put it in 
a single patient, and you are going to have it 
in at least 1,000 patients before Food and 
Drug will say, “Yes, we will accept those data 
as good evidence.” This could take another 
two years, you see. Food and Drug have to 
mull it over, and that takes another year say. 
So by the time you are all through it takes 
about five years for even a “me too”. In years 
past you could take a “me too” and put it on 
the market in six months or so but you can- 
not do that any more. 


Senator Grosart: Could I just follow this up 
with a supplementary question, and this has 
to do with the footnote on page 9 of the brief 
which it refers to the fact that Canada is the 
only country with these demands, and the 
demands are those that set up the long time 
lag prior to the human pharmacology phase. 
How did it happen that Canada is the only 
country in the world that has this long time 
lag? How is it that we are the only country 
that has this restriction? 
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The Chairman: It is because of the rigidi- 
ties of our system. 


Senator Grosart: Obviously it is because 
of the rigidities, but where do they come 
from? 


Dr. Stuart: I think this all happened with 
the thalidomide incident back in 1962 when 
everybody in both government and in indust- 
ry got very concerned. The Canadian govern- 
ment regulatory authorities reacted far more 
strongly than did any other regulatory 
agency in the world, including the United 
States which has extremely high standards 
as well. 


Senator Grosart: This dates only from 1962? 


Dr. Stuart: Before that you did not have 
to go to them. When you felt you were 
ready, and had the necessary toxicology, 
etcetera, and felt the drug was safe, and 
so on, on your own initiative you could go. 
Since 1962 in this country, and the United 
States and England—to name three countries 
that are very concerned with this type of 
thing—you have had to do this preliminary 
work and demonstrate to the government 
that you have done sufficient before you go. 
Now, Canada differs in that it demands that 
more be done. It also demands that what 
is done be studied and agreed to by the 
Food and Drug Directorate before the material 
can be given to humans. In the United 
States you do what you consider sufficient to 
demonstrate safety, and everything else you 
have to demonstrate, and upon filing with the 
Food and Drug Administration there you can 
immediately put it into humans without wait- 
ing for them to review and say whether they 
are in agreement with your conclusions or 
not. 


Senator Grosart: When you say put it into 
humans, are you speaking of doing it on an 
experimental basis? 


Dr. Stuart: On a very, very restricted basis, 
and in an extremely well-controlled program, 
in a hospital, for example, where ‘there are 
all the facilities for doing all sorts of tests, 
checks and controls, and under the top man. 
It would be under the direct supervision of 
the top man you could find in that particular 
field, backed up by all the facilities that are 
necessary to follow it through. He would start 
with one or perhaps two patients, with a very 
small dose, and gradually build up the dose 
until he began to see what happened. So that 
when I say you can give it to humans, I do 
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not mean you can give it willy-nilly. It is done 
under the most carefully controlled conditions 
you could possibly find. 


Senator Grosart: I am glad to hear that. It 
explains what happened to me about a year 
ago. 


Senator Cameron: Mr. Chairman, this dis- 
cussion seems to me to relate to something we 
have discussed earlier, and that is the ques- 
tion of the national inventory of what we 
should or could do in Canada. It seems to me 
from a management standpoint—and I think 
our committee must be concerned with the 
management of science in Canada—that the 
project approach is a sound one. In other 
words, you say, “All right, here is a program 
that we think Canada as a corporate entity 
should embark upon.” This is not just 
pharmacy; it is everything. We should have a 
body of people who say, “We think this 
should be the Canadian program for five 
years.” Then we turn it over to the financial 
types who say what it is going to cost. 

I think from a management standpoint that 
is a good approach. However, it has complica- 
tions because it all comes back to the finan- 
cial end of it. All of you people have been 
suggesting a tax holiday. Suppose, in terms of 
our present expenditures of $1 billion roughly 
on research and development in Canada, this 
committee in its generosity says, “All right, 
we are going to recommend $1.5 billion for 
1970.” The treasury people are going to have 
something to say when we suggest, “You do 
this and give a tax holiday”. They would 
likely say, “Where is the money coming 
fom?” 


Suppose this committee in its wisdom said, 
“We will give you a tax holiday. We will give 
the oil fellows a tax holiday, and all the oth- 
ers. It is going to cost $500 million.” None of 
you has suggested alternatives as to where 
this money is going to come from. Yet this 
committee is going to be asked that very 
thing, “Where is the money coming from?” 
Have you any suggestions in that respect? 


Dr. Tishler: I thought I might have it in 
one of these talks, but I recall now it is not 
there. I think you have a very tough problem 
in setting priorities. On the other hand, if you 
really mean what you say about getting ahead 
in science you must realize that science is a 
very expensive thing. If you really mean to 
pick yourself up through research and devel- 
opment, you must consider that it is expen- 
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sive. In the States we had tariffs all the time 
and were protected in other ways, and I 
think to some extent this built our industries, 
particularly during certain periods of our his- 
tory. I think you have to think in those terms, 
if you really mean what you say about creat- 
ing a research environment and a research 
capacity. Sweden, which is a smaller country 
than Canada, which has done a tremendous 
job that way. Switzerland has also done a 
tremendous job that way. Maybe you have 
something to learn by looking at how they 
did it there. They are smaller. They have had 
a very great capacity in research. As you 
know, many universities in Germany, and in 
Europe generally, were just flooded by Swiss 
and Swedes for a long period of time because 
they were creating so many good scientists. 

I cannot help you but I realize you have a 
problem of priorities. In the United States we 
have all kinds of priorities. I can understand 
what is happening. I think it is good for our 
souls to sort of hold back for a while, and get 
ourselves re-oriented from the point of view 
of our society. 


Senator Cameron: I think we accept that 
we must establish priorities. This comes back 
to something you said this morning, speaking 
as a group, about academic freedom. If we 
establish priorities, and, as I say, I think we 
must, then somebody must say to the univer- 
sities, “We cannot permit the continuance of 
random research to the extent we have.” 


Dr. Tishler: I do not like the term “random 
research.” 


Senator Cameron: Well, to be realistic, this 
is what goes on. 


Dr. Tishler: Would you go to the history 
department and tell the historians, “You can- 
not write a book on some little aspect of 
history; you have to write it on the big issues 
because otherwise you will not sell your 
books and we will have to pay you more 
salary”? 


Senator Cameron: The history department 
does not cost so much. 


Senator Grosart: We do that now by say- 
ing, “We will fund A but we will not fund 
TBA 


Dr. Tishler: In the universities? 


Senator Grosari: It does not matter where 
it is. If you are talking about federal Govern- 
ment funding, we are making these selections. 
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Our problem here is to decide whether we 
are making them on a rational, sound, logical 
basis, or whether it is just an ad hoc net- 
work of decisions more or less unrelated and 
uncoordinated. 


Dr. Stuart: You have to do that, as Dr. 
Tishler said. We, as individual scientists, 
including all the scientists in my group as 
well as the groups elsewhere in the world, 
come up with projects. We do not have an 
unlimited budget to work with but we want 
to get all the ideas together that we possibly 
can and then, as Dr. Tishler says, we have a 
scientific screening and we have it followed 
by a financial screening. No matter who is 
funding the research, I do not know how you 
can do it any differently. You get the good 
projects and they are proposed to NRC by the 
universities, or to the Department of Industry 
by industries, or however it turns out, and 
some way you have to have the kind of 
evaluation that the projects I propose to Dr. 
Tishler are subjected to in our company. 
They must stand or fall or be cut down or 
expanded, depending on their worth relative 
to the worth of the 500 projects that come up, 
or whatever the number may be. 


Senaior Cameron: But in effect your group 
and others have suggested that university 
research has not been as effective as it should 
have been because it is not sufficiently direct- 
ed to applied research. 


Dr. Stuart: I am sorry, but we did not say 
that. If we said that, then we did not intend 


to. 
Senator Cameron: Others have said that. 


The Chairman: I think Dr. Schaus said 


that. 


Dr. Stuart: What we intended to say—and 
perhaps we did not make it clear—is that the 
universities have an obligation to themselves 
to establish, as our friend from the Canadian 
Breweries has suggested, either one very 
excellent MIT type university or have in the 
various universities a really top department 
of pharmacology that is as good as any 
department of phamacology you can find any- 
where in the world, or similarly a department 
of chemistry. 

They do not necessarily have to be in the 
same university, but it seems to me that the 
funding authority, whether it be government 
or private, should have this very much in 
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mind so that the funds are directed in such a 
way that perhaps McGill will build up a 
capability in pharmacology, and have the top 
pharmacology department on the continent, if 
possible, and perhaps at the University of 
Montreal the department of physiology would 
be similarly placed. We are suggesting that 
kind of thing. 

I think the same is true, as far as industry 
is concerned, speaking broadly. However, we 
cannot cover the whole waterfront. We do not 
pretend to cover the whole waterfront in the 
pharmaceutical industry ourselves. We have a 
small piece of it. What we have we intend to 
cover as well or better than any other group 
anywhere else in Merck. That is our objec- 
tive. It has to be our objective. If the govern- 
ment wants to sponsor research it has to 
sponsor research in such a way that it builds 
up this type of capability, whether it be 
university or industry. 


Senator Cameron: I think universities today 
are being forced, because of economic neces- 
sity, to specialize. For example, in Alberta we 
specialize in petroleum geology. Toronto has a 
first-class aeronautics department. This is 
coming about gradually and that is right. 
However, the suggestion has been made, and 
this is a serious implication, that university 
research is not being effective. You have 
made that point, Dr. Schaus, and I think 
there is some justification for it, because it is 
not related directly to applied research. How 
do we correct that? How do we get at it? 


Dr. Schaus: First of all, I think as to the 
university’s academic freedom, that people 
have taken liberty with that term and they 
have used it to do almost anything they care 
to do. I was at university for a while teaching 
and there was no real control on what area of 
research you were in. If you had two gradu- 
ate students you just worked in some area 
that was of interest to you. Everyone else did 
the same thing, with the result that there was 
no planning or coordination of the research 
that was done. You could work in almost 
anything under the sun. 


I think that the National Research Council 
could do quite a bit in this area by not grant- 
ing postgraduate fellowships to such a large 
proportion of people who are working in ran- 
dom areas, as I call them, and by tending to 
favour some other groups. 


Senator Cameron: Have you made a direct 


representation to the National Research 
Council? 
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Dr. Schaus: No, I have not. 


Senator Grosari: Could I make this com- 
ment, Mr. Chairman? The suggestion has just 
been made that if NRC did this it would help. 
From our evidence here we would have to 
say, “If the 22 departments of government 
which are funding research had done the 
right thing then we would have the right 
answers. If the Canada Council did the right 
thing we would have the right answer in the 
cultural-humanities field.” So if everybody 
does the right thing we would have the right 
answers. 


Senator Haig: We would have no 
committee. 
Senator Grosart: This is not a national 


science policy. I am going to make a sugges- 
tion that I am quite sure will frighten the 
gentlemen here, but I am wondering just how 
much it will frighten them. First of all, if we 
have to correct this situation, would you 
agree that a national science policy—that is a 
decision by politicians—should be that of our 
funds in universities so much will go into 
basic, so much into applied, so much into 
development, and so much into innovation 
research? 


Dr. Tishler: I am not frightened. 


Dr. Schaus: I would agree because this is 
exactly what we do when we go to our board 
of directors with our research programs. We 
say that we are going to do 35 per cent basic, 
25 per cent applied, and so much will be 
spent on development. 


Senator Grosart: That is wonderful. That is 
the first time we have ever had anybody 
agree with that. 


Dr. Tishler: I would say only one thing, 
that I hope you would have a little flexibility 
in that. 


Senator Grosart: Oh, yes, we always have 
flexibility. It usually goes the wrong way. I 
will not mention where this was, but we had 
a building where the flexibility was such that 
we went from $8 million to $50 million. 


The Chairman: That is a liberal exaggera- 
tion, not a conservative one. 


Senator Grosart: My next suggestion will 
be more practical. 


Dr. Stuart: I think what you have said is a 
very good idea but I think it has to be done 
by building up the departments which can do 
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this in the universities. That has to be part of 
the objective in addition to getting the kind 
of man who will be interested in develop- 
ment, if that is what you want. 


Senator Grosart: As with everything. 


Dr. Stuart: So that you build up the engi- 
neering departments because they are the 
ones which are going to tend to do the 
development and innovation in contrast to the 
basis science departments. 


Dr. Tishler: I do not think the senator 
meant all this money was going to the 
universities. 


Senator Grosart: No. I was only saying in 
this area we might do the same thing in 
industry, and we might do the same thing 
with in-house. I was relating it for the 
moment to the universities. 


Dr. Stuart: I would add this comment, 
when you are talking about industry, that you 
still talk across the whole spectrum from 
basic right through applied. 


Senator Grosart: Oh, yes, of course. My 
second suggestion comes out of the Merck 
practice, which we are told is that you are 
spending $1,300,000 in Canada and $41,700,000 
in the United States. 


Dr. Stuart: It is $41,700,000 world wide. 
Senator Grosart: Is it? 
Dr. Stuart: Yes. 


The Chairman: You said about $25 mil- 
lion—or was it $12 million? 


Senator Grosart: In the chart we have 


$41,705,000. 


The Chairman: How much does your com- 
pany spend in the United States? 


Dr. Tishler: I think it is $41 million. 
Dr. Stuart: I am sorry. Yes, that is correct. 


Dr. Tishler: $41,700,000 is the United States 
plus Canada. It says that here. You substract 
$1,300,000 from the $41,700,000. 


Senator Grosari: So there is about 3 per 
cent of your total expended in Canada. I am 
not criticizing or commenting on that. You 
have also a policy that you selected three 
main areas which you give exclusively to 
your Canadian complex for research. As a 
national science policy, would you be terribly 
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frightened if the Government of Canada 
made this, or something comparable to this, a 
rule for all subsidiaries of foreign companies 
in Canada? To put it another way, would you 
be frightened if the national science policy 
said any company with a subsidiary in Cana- 
da has to relate its funding of research in 
Canada to its Canadian market? 


Dr. Tishler: I think, as far as Merck is 
concerned, it is not going to hurt us, but over 
the whole spectrum it is a pretty tough one. 
Perhaps you can help me, and here we are 
asking suggestions of you; we are finding that 
this concept of yours is beginning to affect 
every nation in the world. They want 
research carried out on their soil, whether it 
is Columbia in South America, England, Cana- 
da, or the United States for that matter. We 
just do not know how to face that problem 
because this is not an idle thing. They are all 
rumbling along in this vein, “You have to 
have a research laboratory here. We are wor- 
rying about our technical people.” 


Senator Grosart: 
nation, you know. 


We are a developing 


Dr. Tishler: I am sorry; you are a devel- 
oped nation. The point is, how do you meet 
that if you are an international company? 
What I am trying to say is that I think the 
moment you start putting that type of restric- 
tion on, you have to see that you do not get 
the same thing happening the other way 
around. Are other countries going to come 
back to the Canadian people and say, “You 
have to put research in’? I am not sure 
what countries are involved—whether, for 
instance, France is involved—but there are 
countries that are getting manufactured 
products that are sent out from Canada. 


Senator Grosart: In view of the fact that 
two-thirds of our manufacturing industry is 
owned outside of Canada, we have to win. 


Dr. Tishler: I realize that the question I am 
asking, from your point of view, really is not 
anything you should worry about, but it is a 
question we have to face. 


Senator Grosart: Of course. 


Dr. Tishler: I worry about it when you 
raise that concept of having everybody, no 
matter who they are, do research in Canada. 
If that spreads around the world, then we are 
going to get into a ridiculous situation. I 
would like to see you encourage it, but not to 
lay down something very rigid because, as far 
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as we are concerned, we are spending that 
money. I do not expect it to go down; I 
expect it to go up. 


Senator Grosart: We thought you were on 
the right track with guidelines a year or two 
ago in the United States, but we have been 
getting pretty discouraged as to _ their 
effectiveness in getting anything done. 


Senator Cameron: Merck is a big drug firm, 
and Canadian Breweries is a big brewery 
firm. They are talking in terms of large 
amounts of expenditures for research. The 
other morning we had the Department of 
Trade and Industry of the Province of 
Manitoba here making a special plea for the 
allocation of funds for small industries. They 
had a point. However, how can it be done? 


Dr. Tishler: I would definitely give them 
encouragement through tax forgiveness, to 
have them start thinking about research and 
hiring technical people, no matter how small 
the operation is, even if it is only two or 
three people. 


Senator Cameron: Do you think that is 
practical? 


Dr. Tishler: I think it is practical. They 
may keep the man in the university. In other 
words, they may not want to build facilities, 
but that is something else you can think of 
too. As you know, the United States Depart- 
ment of Agriculture has these regional things 
around the country. I am not sure that this 
system has been very effective from the point 
of view of industry, but it has from the point 
of view of agriculture. 


Senator Cameron: Do you think it would be 
practical, as a policy, to say to a certain 
industry in Manitoba or anywhere else, ‘““We 
will assign you either a tax concession or a 
grant to employ people on a research pro- 
gram related to your industry,” and have 
them based in,)some university? 


Dr. Tishler: In a university or, if they 
wanted to set it up themselves, that would be 
fine. If they want to set it up in their own 
shop, that would be all right too. 


Senator Cameron: That would not be prac- 
tical in many cases because they would not 
have the plant facilities for it. Do you think. it 
is practical to do many of these things in 
university labs? 


Dr. Tishler: Yes, I do. You suggested a 
moment ago a technical institute. I think that 
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would be an ideal place for it. However, I 
think we ought to make these people work 
for it, and not just say, “Here it is, do some- 
thing about it”, because you have to remem- 
ber that if you discover something in a gov- 
ernment laboratory it has to be open to all 
the public, and therefore no individual is 
really going to spend a lot of effort, invest- 
ment, and time in trying to develop it when 
he knows that A, B, C and D can do the same 
thing, and may be waiting for him to start 
with it in order to get in and improve it. 


Sena‘or Cameron: On the basis of your long 
experience in research work, you would think 
it might be practical for the science policy 
committee to suggest that university facilities 
be mobilized? 


Dr. Tishler: If I may make the point that it 
not be at the expense of basic research in the 
universities. 


Senator Cameron: No, I am not suggesting 
that, but that they be mobilized to provide 
facilities for small companies. 


Dr. Tishler: I do not see anything wrong 
with that concept. I would.want to think it 
out further, of course—I do not mean myself 
alone, but it ought to be thought out further. 
It ought to be discussed with people. Perhaps 
people in the universities have overlooked it. 

Bear in mind that around Cambridge there 
are a lot of small companies that have sprung 
up as a result of two people. 


Senator Cameron: We have looked at that 
situation. 


Dr. Tishler: Sometimes it is just an idea 
more than anything else. This is what you 
want to encourage. This is the entrepreneur 
who starts off as a scientific entrepreneur. 
Being a small company, it is only one man 
sometimes, but he needs a lab to be able to 
try his ideas out. 


Dr. Schaus: The only thing that occurs to 
me is that when you operate a small one or 
two-man lab, and there are quite a few of 
them, financing always becomes a problem. 
In order to do successful research, as the 
other gentlemen have said, and as we have 
found in our own experience, it takes quite a 
long time from the time of getting the idea 
until it is a practical product. It takes a lot of 
money to go along the road, and even when 
you get to the end of the road and you are 
ready to build a facility it requires a lot of 
working capital. Most of these little compa- 
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nies fail financially because they have not 
enough capital. That is why it is difficult to 
comment on a small research establishment 
because it really requires someone who can 
carry it for five or six years and then can 
arrange enough financing to get the thing 
going. Then once it gets going there has to be 
enough working capital to keep it expanding. 
I do not think the results in general have 
been that favourable, particularly where risk 
capital is not as readily available as it is in 
the United States where you can get a spon- 
sor to carry your entrepreneur. 


The Chairman: Perhaps a tax holiday in 
that field would not be as effective because 
very often the profit might be very low. 


Senator Grosart: Of course, we are talking 
now about research institutes, which is pretty 
much the idea, I think, that Senator Cameron 
has; it ties with the idea of centres of 
excellence. We have in five provinces provin- 
cial research institutes, and their evidence 
was that nearly all their customers are big 
industrial concerns; that the small companies 
just are not able to use their facilities. 

On this matter of tax incentives, tax holi- 
days, rebates and so on, practically every 
business organization and association that has 
come before us, if my recollection is correct, 
has been very strongly in favour of this type 
of government support. Yet we have what 
appears to be the anomaly which you men- 
tioned, sir, of the government in the form of 
the Department of Industry, Trade and Com- 
merce, after thinking the whole problem 
over, deliberately switching over from the 
tax incentive concept of section 72 of the 
Income Tax Act to controlled funding. The 
answer I received, whenever I asked why, 
was, “We want to know what the money is 
doing.” 


The Chairman: In order to avoid random 
research in industry. 


Senator Grosart: To some extent, but it is 
the principle of accountability that we have 
talked about this morning. 


Secondly, from the point of view of nation- 
al accounts, the Treasury Board will say it is 
much easier to allocate a specific amount and 
know what you are allocating it for than 
merely have a rebate where you do not really 
know what happened. 


Senator Cameron: An open-end commit- 
ment. 
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Senator Grosart: Yes. Why does industry 
feel that the tax concessions concept is 
better? 


Dr. Schaus: I think it is more from the 
administrative point of view. 


Senator Grosart: The amounts are about 


the same. 


The Chairman: In one case it is an uncon- 
ditional encouragement to research, as the 
universities seem to like so much, being able 
to say, “Give us the money and we will do it 
ourselves, doing as we See fit.” 


Dr. Schaus: I do not think that is quite 
accurate, Mr. Chairman, referring to my own 
experience. I spent about a month with the 
tax auditors, when we were taking advantage 
of section 72 of the Act, going over detailed 
statements of what we had done, the number 
of people involved, and precisely the amount 
of time we had spent on it. 


The Chairman: Yes, there is always finan- 
cial accountability. 


Dr. Schaus: The point I was really trying to 
make with regard to the tax concession aspect 
is that we remove the base. I would not care 
whether it was on the IRDIA program, which 
is the 25 per cent grant, and which is 
accountable in almost the same manner with 
the tax auditors. It was really the removal of 
the base which was the key point in the 
suggestion I was making. 


Senator Grosart: The time base or the pro- 
ject base? 


Dr. Schaus: No, the minimum base over the 
last five years. 


Senator Grosart: But you also object to the 
time base, do you not? 


Dr. Schaus: Which time base is 
senator? 


that, 


Senator Grosart: My recollection is that the 
IRDIA and the PAIT support is on a short 
term basis. 


Dr. Schaus: That is not really critical 
because again they do not assess the validity 
of these programs until after they are a fait 
accompli. In other words, you do not get your 
grant until the year is complete and the work 
is complete. I know that has been one of the 
criticisms of PAIT and IRAP. It is my feeling 
that this base should be eliminated because it 
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tends to penalize those who have been 
involved in research previously. 


The Chairman: What about research con- 
tacts, for instance in the Department of 
Agriculture, where they do some research in 
biology and in other fields which are closely 
related to your interests in research? 


Dr. Tishler: May I tell a little story in that 
regard? 


The Chairman: Of course. 


Dr, Tishler: This is something that has hap- 
pened very recently in our country, and it 
has to do with the development of a vaccine 
against German measles. We started doing 
research in that regard some seven or eight 
years ago, and we spent quite a fair amount 
of money in doing that research, in terms of 
the effort expended by a great many people. 


About three or four years ago the National 
Institute of Health got a directive from Con- 
gress to the effect that this was a very serious 
thing. They said, in effect: “Get going; let us 
have this vaccine against German measles.” 
They went around to the various phar- 
maceutical companies and said, “We would 
like to give you a contract to develop a Ger- 
man measles vaccine.” They came to us too. 
We said to them, “Look, we have been doing 
research and development on this now for 
some three and a half years. We have spent 
about $2 million on it. We do not really need 
or want any government support. And the 
reason is that we want to be out there first 
and we want to hog the market. In other 
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words, we want to go out there and make a 
killing on this. We want to be the first ones 
with it.” I might say that is how the private 
enterprise system works, and it is all right as 
long as it is done within the bounds of good 
public responsibility. 

They were pretty unhappy about our atti- 
tude. However, they went to the rest of the 
firms in the field, and gave out contracts to 
do this to about half a dozen companies. I 
knew that we were in a much better position 
than the other companies because we had 
a greater motivation, and a_= greater 
accountability. 


If you have kept up with what has been 
happening in the United States in this regard 
you will recall that it has now been licensed 
down there, and we are the only ones wo 
have the licence. And I am not sure that any 
government contract is going to be licensed in 
the near future. 

I give you that as an example of what can 
happen in this regard. You can read it any 
way you care to, but I think it is a good 
illustration of the workings of private enter- 
prise with its own motivation—that is the 
motivation of profit—versus government 
funding of such an undertaking. I cannot 
define precisely difference, but there is cer- 
tainly a difference. 


The Chairman: Are there any other ques- 
tions? Thank you very much, gentlemen. 
This Committee stands adjourned until eight 
o’clock tonight. 


Whereupon the committee adjourned. 
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Le SUMMARY 
ish Canadian science during the past years has made 
good progress through the outstanding contribution of 
scientists such as Banting, Osler, Steacie, Jane, Genest 
and Gaudry. The capabilities of Government, University and 
Industrial research have been developed following the efforts 
v 
of these men. However, except in periods of National 
emergency, there has been little co-ordination of our research 
effort among these three groups. This lack of co-ordination 
and collaboration is reflected in the fact that while we have 
many well qualified scientists, we have rarely been able to 
support them vigorously so as to gain the most from their 
capabilities, or to use these capabilities to build up strong 
groups or centres of international competence. There is a 
great need for defining and setting objectives of research at 
Government, University and Industrial levels in such a way 
that lively exchange and collaboration can be established and 
maintained. It is only when clear objectives have been set 
and are being carried out that we will have the climate for 
the training of our best young people and the opportunity for 
them to exercise their talents to the fullest capacity in 
Canada. These objectives must include the possibility of 
doing research that is both complementary and contributory to 
research on the international scene. The example of how 
Merck has developed a research base in Canada is used to show 
one practical way of setting up and carrying out research 
objectives. 
IRS INTRODUCTION 
Deak It is our belief that the current level of Canadian 
accomplishment in fundamental and basic research, as well as 
in the development of new technology and products, is well 


below the potential capability of this nation. We feel 
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it essential that means be found to rectify this situation 

in order that future Canadians may enjoy the standard of 
living, the opportunicsies, anc the prestige and influence 
wnich are the fruits of advances in research and technology, 
In order to realize such progress, we submit that co-operation 
amongst scientists in Government, University and Industry 

is essential in the establishment and achievement of national 


goals. 


nN 
” 
i) 


Our parent organization, Merck & Co.Inc., has had 
more than thirty-five years of experience in successful 
industrial research. The general policies which have led 


to their success and the experience of Charles E. Frosst and 


Merck, Sharp & Dohme Canada have been used to develop a 
research program in an attempt to discover new drugs for the 
prevention or alleviation of diseases in the cardiovascular, 
respiratory and nervous systems. Administering this program, 
which is integrated with Merck's world wide research efforts: 
into human health, are scientists wno have been involved in 
pharmaceutical research in Canada for more than twenty years. 
233 Our very procuctive research relationship with the 
parent company - Merck Sharp & Dohme Research Laboratories in 
the United States - fulfills the Canadian need for specializ-— 
ation and excellence. By close association with the parent 
research we obtain the cross-fertilization and interchange of 
ideas essential to scientists carrying out fundamental, 
applied or developmental research. 

254 The knowleage and skills of the parent organization 
thus become an asset to Canada. The programs and objectives 
are the result of extensive knowledge of the broad needs of 
mankind around the world, of the Company as a whole, and the 
medical community from the short and long term points of view. 
25 Based on our own experience, this Brief will be 


concerned primarily with the development of a viable research 
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effort in the pharmaceutical industry in Canada. From this 

viewpoint, it will also be related to the need for a general 

science program for all sectors of Canadian enterprise. 

3% DEFINITIONS 

sigul Throughout this Brief, for the purposes of clarrty, 

we have retained the definitions given in Report No.4 of the 

Science Council of ty gener were: 

Ls Baste or Fundamental Research which is a generalized 
search for new knowledge without specifie application in 
mind, and which ts one of man's crowning cultural 
achtevements. Any ptece of baste research is judged 
on the contrtbuttons which tt makes to the conceptual 
development of science. 

2. Applied Research is the search for new knowledge to 
provide a solution to a speciftie problem which is 
defined at the outset of the research program. ee 
does not differ radically from baste research in methods 
or scope, but tin motivation. Applted research programs 
must be judged by thetr relevance to the pre-selected 
objective. 

3. Development ts really a final stage of applted research 
whteh ts most clearly seen in the evolutton of new goods 
or services. It ts a costly acttvity tnasmuch as the 
building of prototypes, the construction of ptlot plants 
or the conduct of full seale trials are costly under- 
takings. 

4. Innovation ts the practical implementation of the results 
of research and development to provide new or improved 
goods or services. Innovation is often a capttal 
intensive activity since new production facilittes are 
often required. In dectding to undertake programs of 
development and innovation, the expenditures foreseen 
must be weighed against the probability of achteving 
economic gain or soctal benefit. 


(1) See Section 2, page 7, Report No.4 Science Council of 
Canada 
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These definitions are not those ordinarily employed 
in the Pharmaceutical Industry (for comparison see 
Chart A). 

Government Stnce all levels of Government can and 
should participate in setting the climate for 
industrial research and also promote collaboration 
between Government, University and Industry, or 

any two of them, we have used the word "government" 


without restriction to either federal, provincial 


or munictpal levels. 


4. RESEARCH IN CANADA 

4:1 Canadian research achievements since the turn 

of the century have been by no means insignificant but only 

a few have had real fundamental importance. Certain 
individual scientists, such as Banting (physiology), Osler 
(medicine), and Genest (medicine) have performed Fresearch af 
international quality and of tremendous benefit to mankind. 
Others, such as Steacie (National Research Council and 
academic research), Jane (industrial research), and Gaudry 
(industrial and university research) have used their talents 
for the development of the scientific community. As a result 
of these efforts a number of good scientists have remained 
in, or been attracted to Canada to form the nucleui from 
which really first class centres could be built. However, 
the number is too small and the support they have had too 
meagre to achieve anything like the full potential of their 
Capabilities. 

ais A striking example of this lack is seen in a 
comparison of the support of research in eighteen universities 
in the United States, with that in all Canadian universities 


in the year 1964. For that year Canadian universities had’a 


ee 
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total support of $26.8 million for research support, 
while the eighteen U.S. Universities had a total support 
of $534 aneeobad and all but seven of these latter had 
support of more than $26 million. Thus, the Canadian 


total was then less than the average paid to one of these 


universities in the United States. This leads us to disagree 


(3) 


with the suggestion of the Science Council that Canada 

is doing too much fundamental research at the expense of 
applied research; and to agree with the Medical Research 
Council a that we have a thinly spread effort of overall 
‘modest achievement. ' 

Ass It is true that the deficiencies have been more 
evident as One moves outside the university to the 
industrial and government Leen cg se In industry most of 
the research has been relatively short term and supple- 
mentary to its foreign parent in the case of international 
companies. There are signs that the pharmaceutical 
industry is moving beyond these confines to complementary 
and contributory apical gelan 

4:4 On the other hand government research (save for 
a few emergencies or national needs) has rarely been 
co-ordinated with industrial needs or realities. This 
latter factor, plus the lack of communication between 
university and industry, explains why fundamental findings 
from government and university laboratories cannot often be 
translated into Canadian industrial developments. The 
deficiency seems to exist because of lack of co-ordination 
in planning and in carrying out objectives in such a way that 
all three sectors are involved. 

(1) Canada Year Book 1967 p.410 (see Chart B for details) 
(2) Robinson Varsity Graduate Spring 1965 p.23 (see Chart B) 
(3) Science Council Report No.4, p.21,22 

(4) Medical Research Council Report No.2, p.10 

(5) For comparison of sources of research funds see Chart Cc 


(6) As just one indicator see Chart D for papers published 
in two Canadian scientific journals 
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425. Science is, of course, international and has an 
important role in the development of international 
corporations. Industrial science in Canada is closely 
allied with the the international corporation. Many 
companies, including some Canadian, have found that there 
are business advantages in becoming international. This 
provides, not only a larger financial, but also a more 
potent manpower base. Canadians, generally, have 
reluctantly accepted this idea and consequently our indus- 
trial research has lagged. 

4:6 A third component which has influenced the kind 

of science and research that has developed is the pro- 
fessional scientist. We have not as yet reached the stage 
generally where the industrial scientist is accepted for 

his professional worth in the same sense as is the academic 
scientist. This has resulted in irretrievable losses to 
industry and to Canada of scientific and intellectual talent. 
Moreover, there are few instances where we have proceeded 
beyond the development of individual scientists to the stage 
of groups or laboratories of international standing in 


specialization and excellence. 


Syn ETHICAL PHARMACEUTICALS - A RESEARCH BASED, INNOVATIVE 
INDUSTRY 


Sek The ethical pharmaceutical industry has conducted 
outstandingly successful research. Products resulting from 
this research have played an essential role in improving or 
maintaining the health of Canadians. One recent survey 
shows that 57 of the 66 most valuable drugs discovered in 
the past 25 years have come from the laboratories of the 


(1) 


pharmaceutical industry. 


(1) Sir Derek Dunlop, the Jebcott Lectures, England 1966 
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Sse There have also been notable research accomplish- 

. Ments by the universities. Insulin, the use of which was 
discovered in the 1920's, and two war-time products, peni- 
cillin and streptomycin, are examples of brilliant university 
contributions. At the same time, the role of industry in 
purifying, testing and developing these products was essential 
in making them available to the medical profession. 

Beis In Canada, sales of prescription drugs are estimated 
at about $250 million, or about 8% of the health care ceniad 
The contribution of this industry to the health of the nation, 
already great, can be expected to become even more significant 
as newer products emerge as a result of an ever-growing 
sophistication in the field of drug research. 

5:4 Drug research involves an interplay among academic, 
hospital, industrial and government laboratories; as well as 
the team work of many disciplines within each industrial 
research laboratory. We feel that it represents, therefore, 
an excellent example of the results which can accrue through 
such co-operation. There are nine pharmaceutical research 
laboratories in Canada, all in companies that are subsidiaries 
of international corporations. The pharmaceutical research 
and development process is complex. A general understanding 
of it is essential to the development of more such research 

in Canada, especially in the selection of aspects in which 
excellence and specialization can be fruitfully developed. 

5:35 One general route for drug research begins with the 
identification of a broad target in the health field - normally | 
a disease for which fully adequate methods of treatment are 
not available. This choice will be made in consultation 

with medical specialists, both within the company and from 


universities and other institutions. Once the target is 


(1) 1967 projections. For expenditures on Personal Health 
Care 1956-65, see Chart E. 
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established, the Company's biologists attempt to simulate 
the disease on a laboratory scale (experimentation on man 

at this stage is obviously precluded). Frequently, much 
basic work must be done before suitable in vivo (animals) 
and in vitro (test-tube) systems can be developed. When 
the biologist has an apparently suitable laboratory model 
the testing of substances in the special system will begin. 
If the assay system can accommodate a large number of 
substances much of the initial selection wiil be done on an 
empirical basis. In a typical assay, one can expect to 
screen many hundreds or even thousands of substances (often 
Over a period of years) before finding a lead. (A lead is 

a chemical structure causing some of the desired biological 
effects). The medicinal chemist becomes very actively 
involved at this stage attempting to devise chemical 
structures which will achieve the desired biological effect. 
In fact, the research becomes truly interdisciplinary as ‘ 
chemists, biochemists, pharmacologists, physiologists, 
bacteriologists, parasitologists, biophysicists, and others 
all join forces. 

DG The initial phase, which often requires many years 
of persistent effort in the face of repeated failures, 
ultimately is expected to yield one or more potentially use- 
ful compounds. Once such a compound is in hand, and 
providing that it lacks obvious toxic side effects; it 
becomes a candidate for more extensive biological investiga- 
tions to determine whether it is indeed suitable for clinical 
Erieats, 

S37 The next phase will involve long-term studies 

(up to approximately two years) in a variety of animals to 
establish with certainty the nature of any toxic effects in 
these animal species. Skilled pathologists must examine all 


types of tissue for evidence of deleterious effects. 


i i 
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Experiments in more sophisticated animal models (frequently 
primates) will be carried out to further establish efficacy. 
Biochemical studies are also necessary to determine the 
intricate details of the mechanism of biological action, and 
the ways in which the substance may be modified inside the 
animal itself (its metabolism). The length of time required 
for such studies is normally several years. During this period, 
increasingly larger quantities of the chemical compound must 
be made available. This brings into play a team of chemists 
(microbiologist’s, if a fermentation process is involved), and 
engineers who must develop interim procedures for making the 
product in large quantities. The first chemist to have 
prepared it may have been able to make only a fraction of an 
ounce by a very laborious route which does not lend itself to 
scale-up. Frequently entirely new and basic chemistry will 
have to be explored before a workable process can be found. 
Dac When sufficient data is available to assure efficacy 
amd safety in experimental animals authorization to test the 
material in man is sought from the Food and Drug Directorate. 
Arrangements must be made with clinical specialists to 
(1) 
commence studies in humans. This stage is crucial. 
The long road from demonstrated safety and efficacy in 
test animals to safety and usefulness in clinics must 
be followed with extreme care. Such work is started 
in one or two cases and is gradually expanded as clinicians 
learn more about the drug. Finally after extensive 
preliminary studies of this nature, the drug will be 
(1) In Canada while we do have the centres with adequate 
testing facilities we cannot often permit them to make 
worthwhile contributions. Food & Drug Directorate 
regulations not only demand more information than is 
normally available at that stage of drug development but 
also insist that the human pharmacology cannot begin 
until full agreement on interpretation of the data 1s 
reached. The fact that Canada is the only country 
with these demands often means that we cannot offer 
collaboration on this phase of drug research because 
it has already been done abroad. A valuable chance 


for industry and the most skilled investigators to work 
and plan together is, therefore, irretrievably lost. 


8002 


Special Committee 


demonstrated to be efficacious and relatively safe from 
sonia and unwanted effects. This sometimes involves studies 
of thousands of patients. Ultimately, when the data 
demonstrates an acceptable balance between safety and 
efficacy, on the one hand, and unwanted side effects on the 
other - and once appropriate direction for physicians has 
been prepared - approval for marketing to the medical 
profession must be obtained from the Food and Drug Directorate. 
ByG2) It is difficult to generalize on the length of 
time for the initial development of a drug to the production 
stage. It may be said to be in the range of six to 

fifteen years and to cost $1 - 5 million. The percentage 
of product candidates from the early stages which survive 
processing to become marketable drugs is, in our experience, 
about one tenth of one per cent. The investment (time and 
money) in each of such failures is considerable and may 
approach that of the marketed drug for those failing in the’ 
final stages. (See Chart F Reactions and Results of Merck 
R&D). 

6. DEVELOPMENT OF MERCK RESEARCH IN CANADA 

621 The antecedence of Merck research in Canada was that 
of Charles E. Frosst & Co. (Frosst) which began in 1926 and 
of Merck & Co. Limited which began in 1950. The acquisition 
of Frosst, in» 1965) by Merck» s»Co. Ine. andthe combination 
with certain activities being performed by Merck Sharp & 
Dohme Canada Limited (MSD) led to the formation of Merck 
Frosst Laboratories (MFL). Frosst pioneered in research in 
anticoagulants and vitamin D preparations and made useful 
contributions in hormones, antibiotics and other vitamins. 
Because of its size and lack of new products Frosst relied 
heavily on developmental research, particularly in superior 


pharmaceutical formulations. Special mention should be 
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made of its radio-active pharmaceutical research and 
development. This endeavour which was started in 1950 
in co-operation with Atomic Energy of Canada Limited has 
led to considerable commercial success and is an example 
of the results of good cc aunication and co-operation 


between government and industrial research laboratories. 


Os 2 Merck & Co. Limited and Sharp & Dohme of Canada 
have been in Canada since 1910. Research and development 
began in the Merck Valleyfield plant in 1950. Early 


research pertained to new and improved processes concerned 
with production of vitamins, antibiotics and other fine 
chemicals. 

6:3 Another early project was concerned with stable 
isotope chemistry (which by chance is complementary to the 
Frosst radio-pharmaceutical project). It is important to 
note that this project is also a result of good communica- 
tion and co-operation between government (in this case, the 
National Research Council), and industrial research laborato- 
ries. It has also met with commercial success and related 
research projects are still being continued. Co-operation 
with the Research Council has been close throughout and, for 
the past five years, grants-in-aid under the Industrial 
Research Assistance Programme have been used. This and the 
Frosst example, while small projects in themselves, show that 
the communication and co-operation we advocate can be mutually 
helpful, and at the same time shows our willingness to pursue 
actively programs of interest which arise from government or 
university sources. We have been on the alert for other 
useful findings, and have closely examined several, but no 
others have led, as yet, to useful programs. 

6:4 MSD Canada initiated research for new drugs in 1958, 
A medicinal chemistry group was started and an attempt made 


to obtain inter-disciplinary reaction with biologists in our 
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U.S. laboratories, Difficulties with this arrangement 

forced abandonment of the project in 1963. The acquisition of 
Frosst research in 1965 brought with it the desired chemical 

and biological efforts and active research for new drugs 

began again. At the same time isotopic research and pharma- 
ceutical research were continued. Frosst and MSD have been 
active in the use of clinical research in Canada for about 

35 years. This too is continued on a very active scale. 

6:5 We have adopted the view that international business 
commitments include research. In Canada we have been able 

to attract outstanding scientists because our programs offer 

the challenge of being the Merck specialists in the specific 
disease we seek to alleviate and by the fact that we have close 
collaboration with our own scientists in the U.S. and a full 
interchange of information and ideas with them. This makes our 
potential for worthwhile accomplishment very much greater than 
would be possible for an independent group of similar size. 

6:6 Results have already been achieved. Isotopic 
research has resulted in products that are marketed world wide. 
Drug research has produced three product for advanced 
development and clinical study. (We are aware that these are 
far from being products and that in addition to the $2.5 million 
already expended perhaps an equal amount of money and 3-6 years 
of time will be 1: tara to demonstrate their usefulness in 
medical Pisecara i We have several publications and patents 
pending. This rate of progress compares favourably with that of 
other project groups in the Merck organization and with what we 


(2) 


know of the progress of other groups in Canada. 


(1) See Chart F for the results of Merck & Co."s total 
Rand i Deeitorts: 

(2) Forbes Magazine (Jan 15/69) reported that Northern Electric's 
R and D in 1968 at $34 million was 83 of revenues, but, 
says the article, Bell Canada & Northern have "not too 
much" to show for this continuing and extensive research 
effort. This effort was begun in 1957. The experience 
of Bell Canada, the pharmaceutical industry and others, 
shows why the current Federal Research incentives have 
accomplished little. These incentives provide only short- 
term support in research when it is a known fact in the 
most developed countries that really valuable results 
cannot be hoped for in under 10 years. 
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6:7 We are studying ways to do more basic clinical 
investigations on new drugs in Canada, as soon as the Food 
and Drug Directorate Regulations permit these to be done on 
(See footnote (1)p.9) 
a basis competive with conditions in the United States. 
Finally, we have succeeded in a small way in reversing the 
brain drain - one of our top-flight chemists has returned 
from our U.S Laboratories, and we have two other Ph.D 
scientists who have returned to Canada and joined us after 
doctoral and post-doctoral work in the United States. 
the ROLE OF MERCK IN THE CANADIAN SCIENCE COMMUNITY 
#igal Several factors give us a basis for playing an 
important role in the development of Canadian science. We 
are part of an international research-orientated company. 
The total output of this research, including drugs discovered 
in our Canadian laboratories, is available to Canada for the 
advancement of the health care of Canadians. We have brought 
together a research group in Canada which we are building to 
the highest standards of specialization and excellence. We 
are ready and anxious to work with others in improving the 
standards of health care or to diversify beyond present 
interests (as we have already done with isotopes) as the 
Opportunity to make contributions arises. Our determination 
to be complementary and contributory to the total Merck 
effort and to take advantage of, and not duplicate skills in 
the Merck organization, as well as to use a strong multi- 
disciplinary approach, provide a strong research base. We 
believe our policies which have brought this about offer one 


practical way to develop productive industrial research in 


Canada. 
732 Our growth in research personnel and in budget are 
a measure of what we have done and permit us to project. In 


1961 (Frosst included) we had a total of 53 scientists and 


assistants and an annual budget of $570M, while in 1969 we 
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have a total of 76 and an annual budget of $1,300M - about 

5 per cent of sales. In R and D as a percentage of sales, 
the pharmaceutical industry ranks second in Canada behind 
aircraft and before electrical products. These two industries 
receive government R and D support in excess of all other 
industries i , in the last three years our growth 
has been slowed by the fact that we have been having difficulty 
in finding the best of highly skilled personnel. This same 
situation may exist in the coming years because without such 
people we cannot devise programs offering a real basis for 
contribution. 

(hve The incentives which we use to attract talented 
young scientists to our research group are those which Merck 
has found to be successful elsewhere. These are (1) Freedom 
within reasonable limitations to work out problems of their 
own choosing, including the Opportunity to do basic research; 
(2) Freedom to publish and present papers at professional 
meetings, thus offering an Opportunity for scientists to add 
to the general store of knowledge and to get recognition from 
their peers for their achievements (this is not the traditional 
secrecy thought to surround industrial research); (3) «The 
Opportunity to discover and develop actual therapeutic agents 
that will control disease and alleviate human suffering; 

(4) Close collaboration with leading scientists in related 
fields in universities, medical schools and hospitals; (5) An 
inter-disciplinary approach to the solution of medical 
problems, unavailable in the academic environment. 

Tea The fulfilment of our. goals requires an increasing 
and closer contact with scientists in the health community. 
Successful discovery and development of new drugs thrives on 
collaboration to search out needs, to set objectives, to 
verify experimental biological techniques, and to conduct 


(1) For comparison with other industries, see Chart G 
(2) See Chart H for details 
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clinical pharmacology in man. This collaboration whether 

it be between government and/or university and our labora- 
tories is the cornerstone on which we have placed our hopes 
for research progress. For this collaboration to be 
fruitful we will try to make it the result of inter-discipli- 
nary action whether this be in our own laboratories or those 
in the external groups. This process can be illustrated 


as follows: 


UNIVERSITY 


Chemist Camenoa-Pharmacologist¢-—/ Physiologist Camerx"Biologist 
Medical Specialist q—-~——=<= Pharmacist 


Professors, Graduate Students & Students 


MT. Pe 


THOUSTRE® Ge ee eee 5 SHOSE TIAL 
Chemist C=mm—enPharmacologist Pharmacologist¢=jMedical 
a bs “- Specialist 
i tig i : i C2 ’ 
cor Physiologist Biochemist Pharmacist 
Biochemist 
Pharmacist 
Professionals, internes, 
Professionals and assistants graduate students and 
assistants 


The benefits of such interactions include the ability to 
train personnel, the creation of facilities of international 
calibre, increased prestige for Canadian science, and ulti- 
mately earlier realization of dramatic improvements in Health 
Care. 

OS To summarize: our role in the Canadian scientific 
community is to maintain and expand a first rate drug research 
laboratory and to catalyse collaboration and fruitful working 
relationships with university, hospital and government 
scientists. Attainment of these goals will result not only 
in the development of new drugs and an enhanced capability to 


translate Canadian fundamental research into practical 
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applications, but also in expanded opportunities to brighter 
Canadian minds and increased prestige to Canadian science. 
8. THE ROLE OF A SCIENCE POLICY 

Sse A science policy must take into account the diverse 
factors which make up the science community. Government, 
University and Industry participate in the science community 
each with special roles and needs. A science policy should 
set priorities and goals within which objectives can be 
decided. The policy must provide for the incentives, support 
and climate which are necessary for a reasonable possibility 
of fulfilling these objectives. 

82 The problem of deciding what the objectives should 


be has been so great that often objectives have not been set 


at vais, A close examination of the Canadian situation leads 
to some objectives which should be obvious. We are, for 
example, a young nation with limited means. If we want 


to make more significant scientific progress we will have to 
Plan better, train and select better, and improve our 
scientific leadership and efficiency. This is a clear-cut 
objective that we should be able to attain, through developing 
the components that make up the total objective. 

833 Better planning is necessary if we are to find a 
way so that more of the major research done in University and 
Government can be transferred into results useful to the 
public. Obviously the planning should be carefully co- 
ordinated to take full advantage of the capabilities and 
experience of University, Government and Industry. One 
example would be to plan to develop research groups in 
University or Hospital of international size and calibre 
which would be dedicated to research in the health field. 

8:4 Better training would be the immediate result of 


the example just suggested. To obtain the most from the 
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best students and scientists we must be prepared not only to 
support centres of excellence but also to establish and main- 
tain an increasing number of such centres so that the newly 
graduated scientist can continue his self-development in 
Canada. These centres must extend beyond University and 
Government and be a vital part of future industrial research. 
Better training implies, as well, equipment, facilities and 


research support equivalent to that found abroad. 


8:5 Better selection implies more than vocational 
guidance. It should acquaint the student with national needs 
at all levels, and all sectors, where science is used. This 


will permit the student to select fields and activities that 
interest him and at least will make known to him the areas 
where lively and productive research is being done in Canada. 
8:6 Improvement of scientific leadership involves both 
the individual and the sectors in which science is being 
carried out. Obviously our scientific programs must be 
sufficiently appealing to attract those with leadership 
qualities into science. In the broad areas Government 
provides leadership in the way it does in-house programs, in 
the standards it demands for contract research, and in the 
policies it sets. University provides leadership through 
the departments it establishes, the research scientists it 
selects and the support which it gives them. Industry 
should provide leadership by establishing research on a 
broad base that attracts, supports and gives freedom to the 
most qualified and talented scientists. 

Sed Improvement of scientific efficiency is most 
likely to come about when there is active collaboration in 
planning and carrying out research between Government, 
University and Industry. Furthermore, efficiency involves 


contribution to, not duplication of research already under- 
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way elsewhere. Efficiency can be considered in terms of 
incentives, grants and their use. Government incentives 
should support the build-up of long-term research. Such 


incentives should include not only grants but, perhaps more 
important, tax concessions which will encourage individuals 
and companies to invest in risk enterprises, such as long- 
term research. Industrial managements can only achieve 
efficiency if this research is complementary to that of their 
parent companies when foreign owned, or if it is so based that 
it is concerned with a reasonable proportion of long-term 
problems. 

8:8 Beyond these a science policy should seek to develop 
the self-assurance that, as a whole, Canadian scientists lack. 
One way is to take greater advantage of our bi-lingual culture 
and background so that we develop the habit of making contacts 
with scientists in Europe and Japan as well as the U.S. 

Use of our two languages may be a starting point. One of 
our objectives should be to arrive at a situation in which 
Many more Canadian industrial scientists exchange ideas as 


eugals with other scientists in other sectors, both here and 


abroad. 
8:9 Another objective is better use of advisory groups 
to help set national objectives and policies. Such groups 


would provide a consensus of experts representing all research 
fields, and all private and public resources. These groups, 
together with research groups of critical size, excellence 

and specialization with adequate support for such research, 


can be the real cornerstone of an effective national science 


poliey. 
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Ie CONCLUSION 
Ops: Modern society depends heavily on research as a 


major force in meeting its goals of higher standards of 
living, full employment and many other facets of a full 
life. Some suggest that the question to be decided in 
Canada is whether we really want to contribute to this 
research, or rather depend upon foreign sources for 

all of our new technology. The latter choice must result 
inevitably in a continuing loss of many of our better minds 
to more technologically advanced countries. We believe 
that this is unacceptable to most Canadians and therefore 
the only question to be answered is that of how to build up a 
stronger and more productive research community. While 
government can play a role in creating a climate and 
providing financial incentives, the co-operation of uni- 


versities and industries is essential in finding the answer. 


952 The most important ingredient in research is 
people. Many of our Canadian professionals have gone else- 


where and made real contributions, so there is no doubt that 
we have the supply of people necessary to do research. We 
have also made great strides toward bringing our training 
of scientists to international standards of excellence, so 
that this problem too is being resolved. We must, however, 
increase the depth of specialization and excellence and thus 
perhaps as part of an overall objective, emphasize areas for 
intensive training where the national goals of government 
and industry are being concentrated. 

93/3 The second ingredient in research is objectives. 
Canada needs overall research objectives. These must 
relate to national needs, to the needs of universities and 
to the needs of both primary and secondary industry. They 


must take into account the fact that more than 90% of our 
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research information will come from sources outside of 
Canada. Thus, the objectives selected become of paramount 
importance. They must lead to research that is 

competitive and contributory not only in the national but 
also in the international area. They must provide for full 
collaboration between all research sectors without destroying 
the academic freedom of the universities to perform their 
role in training new professionals and also in developing 
fundamental knowledge. The objectives must provide a 
stimulating environment for research scientists if Canada 

is to function as a contributor instead of a borrower of 
research. 

S24 Many of the problems that can be resolved by 
research in Canada are also of vital interest to the United 
States. We must be prepared to work together on common 
problems internationally where indicated. In doing this, we 
can and must make vital contributions, thus at the same’ 

time while pursuing our objective, we must not isolate our- 
selves. Our universities must strategically strengthen 
their research capability not by broadening but by specializ- 
ation and concentration to build up their best capabilities. 
Our primary industry must take more advantage of our national 
resources. 

9:5 Secondary industry must resolve the problem of 
doing research complementary to the primary industry or to 
that of its parent. This should be done with the overall 
objective of increasing our ability to compete in and contri- 
bute to international research. 

6 We must accept the fact that too much of Canadian 
industrial research is short term and that industry as a 
whole does not have a sufficiently broad research base. We 


must also accept the fact that long-term research cannot be 
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expected to have a quick pay-off. We must be prepared to 
‘wait five, ten, or even twenty years before some of our 
industrial research can be productive in terms of new 
technology, new plants or new products. We can expect, 
if we work in this direction, the possibility of more 
immediate returns because a research-orientated industry will 
definitely be more receptive to and ready to implement new 
findings and new technology as it appears abroad. We can 
also expect a build-up of our returns from the licence of 
patents and technology. 
Orel, Government incentives should support our overall 
objective of strengthening and broadening our research base. 
They must be used strategically to achieve this with a 
balance between support for short-term, intermediate and 
long-term research with increasing emphasis on the latter. 
In developing these policies, it must share and consult with 
industry so that the latter may look to the design of long- 
term programs. 
928 The case for research in Canada must be built on 
general concepts of specialization and excellence and on 
common objectives in Government, University and Industry. 
The role of each sector is suggested in Chart I in which all 
three sectors play a role in each segment of research with 
Government and University carrying out and supporting the bulk 
of basic research. 
LO} RECOMMENDATIONS 

A practical national science policy should deal 
with the total situation as well as individual situations 
in the three sectors where science is practised. 
A. For the total situation the policy should encourage - 


(1) The setting of national or industrial goals and 
objectives 


(2) The creation and support of specialized research 
groups 


8014 


(3) 
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(5) 
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The carrying out of research of international 
calibre and excellence 


Collaboration in planning objectives between 
Government, University and Industry 


Ease of research collaboration and exchange of 
ideas among scientists. 


Within the overall objectives - 


I 


(2) 


(3) 


(4) 


(5) 


If 


(1) 


(2) 


(3) 


(4) 


The Government should: 


Set national and international goals and research 
objectives and carry these out by in-house or 
contract research 


Use contract research and other incentives to 
strengthen existing industrial research or build-up 
new industrial research 


Support the creation of highly sophisticated research 
groups with special skills in University or 

Hospitals to improve Health Care and collaborate 
with Industry in the development of new drugs. 


Establish and use committees with adequate representa- 
tion of active scientists from all sectors to plan 
overall objectives for government research, uni- 
versity research and training, including adequate 
incentives to support such objectives. 

Provide tax incentives which will encourage 

corporate and private investors to provide more 

money for long-term research, especially when 

such research adds to our national capability. 


The University should: 


Expand research areas of excellence and specializa- 
tion by appointing and providing full supporting 
staff and facilities for research professors 

(i.e. those with minimum teaching loads). 


Collaborate with government and/or industry to 
set and achieve overall objectives and work closely 
with either or both on special programs. This 


must be done without limiting academic freedom and 
independence. 


Include in its training programs which will 
develop skills in techniques of development and 


innovation for those students interested in such 
skills. 


Work together with government and industry to 
provide students with knowledge of specialized 
needs and objectives at the national level. 


ETE 


Science Policy 


Industry should: 


(1) 


(2) 


(3) 


(4) 


Form groups of highly skilled research teams of 
sufficient size and standards of excellence and 
with sufficient inter-disciplinary reaction to 
make viable and vital contribution to research in 
the whole corporation, whether Canadian or foreign- 
owned. Canadian managements must give this 
objective high priority. 


Collaborate with government and university in 
setting common objectives, research programs and 
aid in their fulfilment. This collaboration 
should include encouraging its research leaders 
to participate actively in government and uni- 
versity committees. 


Strive for a balanced research program that 
includes all phases of research so that both 
short and long term problems are being studied 
to insure a continuing flow of new developments 
to the innovation stage after five to ten years 
of organized research operation. 


Work with the government on ways of improving 

the kind and calibre of industrial research by the 
use of contract research from the government and 
the use of research incentives to arrive at long 
term goals. 
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Determination of structure, and synthesis 
of complex bio- chemicals. 


Molecular biology. 
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Fundamental studies of interactions of drugs 
in biological systems. 
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= Clinical pharmacology. 
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Pharmaceutic research. 
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= Pharmacologic evaluation. 


Toxicology. 


Clinical investigation. 
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= Process development. 
= Development of quality standards. 


= Development of production. 
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= Development of marketing. 


Clinical followup. 
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CHART B. 


COMPARATIVE SUPPORT of U.S.A. and CANADIAN UNIVERSITIES 


Jt U.S. Universities - Annual Expenditures 1963-64 


Note: Except in the case of Wisconsin (45%), Illinois 
(60%), Texas (68%) and Indiana (80%), about 90% 


of every entry in colum (2) comes from the 
Federal Government. 


(1) (2) (3) 


Total Acad. Sponsored % of 
Budget Research Academic 

($000, 000's) ($000,000's) Budget 
Berkeley 131 72 5S 
Cal. Tech. 20 10 50 
Chicago 81 37 46 
Columbia 35 
Cornell 108 34 31 
Duke (1962-63) 24 10 42 
Harvard 110 37 34 
Illinois 120 35 29 
Indiana 25 15 60 
Mil. Te 65 40 62 
Michigan 130 36 28 
Pennsylvania 74 26 35 
Princeton 50 25 50 
Stanford 80 38 47 
Texas 41 16 59 
Washington 70 22 30 
Wisconsin 90 26 59 
Yale 60 20 33 
TOTAL: 534 


SOURCE: Robinson Varsity Graduate - Spring 1965, Page 23 
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6.—Summary Statistics of Federal Government Expenditures on Scientific 
Activities, Years Ended Mar. 31, 1963-66 


Activity and Department or Agoncy 1962-03" 1903-64" 1064-65" 1965-66! 

Selenite Activily— SHEN CLOG | OEM Ra 
Conduct of research and dovelopment.....+0+-+4. 170.8 195. 204.6 244.5 
Grants-in-nid of research. ci. cee cece nsec eee een ees 20.9 36.1 49.6 
Capital expenditures on plant for eciontifio activities 28,0 iP) 60,2 60.8 
Scientific data collection. , 24.1 25.6 24.4 25.3 
Scientific information. ...cccseeees 0.7 10.1 12.8 14.5 
Scholarship and fellowship program: 2.6 2.8 3.8 6.6 
Totals, Scientific Activitles. . . 257.0 297.9 331.8 396.2 


Department or Agency— 
AGTICUIUICO, ius panines vcs one v ann vealuvacnsedaiareusenty es 20.6 30.6 33.4 30.4 
Atomic Inorgy (incl. Atomic Energy Control Board and 


Atomic energy of Canada Ltd.) 30.4 46.5 64.3 67.0 
Energy, Mines and Resources.....:.cscesec cere een ese 42,48 42,38 43.08 51,2 
National Kesenreh Council (inel. Medical Resoarch C 44.7 52.6 60.8 79.0 
National Defenco— 

Armed Forces 27.0 31.7 30.7 43.3 

Defence Koseurch Bon: bese 31.8 38.5 30.2 42.6 
Otherg...csscccceccreccccecvssncrcesenvncs eee 41.6 55.8 60.8 83.7 

Totals, Departments and Agencles....... 66sec eens 257.0 297.9 331.8 396.2 
4 Estimated, 2 Ttoviacd to include the Water Resourecs Branch, shih until 1966, was part of the former 


Dopartment of Northern Affaira and National Resources. 


SOURCE: Canada Year Book - 1967 
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INDUSTRIAL RESEARCH AND DEVELOPMENT EXPENDITURES 429 


For all Canadian industry, the performing company is by far tho most important 
source of junds. Ilowever, Table 4 gives sources of funds for total current and capital 
research and development expenditures. Since capital expenditures are not usually 
financed by governments or other companies supporting a firm’s research and development 
program, the performing company would be a less dominant source of funds for current 
intramural expenditures—perhaps accounting for about 65 p.c. rather than 71 D.C. Other 
significant sources are tho Federal Government, foreign governments and foreign related 
companies. Industries and firms do not rely on the same sources to the same extent. 
For example, about 67 p.c. of the research and development funds for the aircraft industry 
acems to come from outside the performing company. Tho direct support of the Federal 
Government goes mainly to two industrics—aircraft (52 p.c.) and clectrical producta 
(31 p.c.)- Funds from foreign sources account for about one fifth of all intramural ex- 
penditures for the drug, petroleum and aircraft industrics. 


4.—Sources of Funds for Intramural Research and Development, by Industry, 1965! 


Canadian Sources 


———— 


Parent, Foreign 
Affilinted Sources’ Total 
and Other? 
Subsidiary 
Companics 
$'000 $'000 $'000 
23 611 105 315 10,381 
427 — = 601 2,064 
Manufacturing — 

a rroml and beverages... 16 290 = 7,219 
Rubber... eee - 202 - 852 2,970 
Textiles 54 60 18 30 4,421 
Wood..... — = 116 —_ 340 
Furniture an: a — — = — 14 
Paper.....++ ceeuseese 4 320 2,108 428 25,227 
Poimary metals arp ~ 47 - 12 7,693 
Primary metals (non-ferr 815 288 203 21 11,628 
Mobil Inbricating =-_ 193 4 ~~ 3,616 
Machinery _- 101 128 729 8,432 
Aircraft and py 219 25,982 3 10,608 54,010 
Other transport - AG _ - 2,001 
Flectries) products. .........ee0e 37 16,465 853 3,456 63,033 
Non-metallic mineral products. . 20 220 6 O47 1,905 
Petroleum products _- 65 87 4,807 22,726 
Drugs and medicines... aa ad 403 — 2,289 10,234 
Other chemical products........ 188 ool - 307 | 28,408 
Scientific and professional in- 

StrUmTiOnts.. peccecnccccnsecen = 2,953 263 477 7,713 
Other manulacturing........ anes 78 1,769 - 60 | le 
Totals, Manufacturing....... 180, 168 2,401 49,007 3,879 24,803 266,258 
Transportation and other utilities.. 3,483 - _- _- _- 3,488 
Other non-manufacturing.....+.e000+ 603 172 421 381 222 1,799 
Totals, All Industries......... 201,613 3,022 49,939 4,365 25,941 234,880 
Percentago of total funds.......6e00+ 70.8 Li}, 17.6 1.6 | 1 100,0 
‘Includes capital expenditures, 1 Includes the memborship foes of research institutes and payments for 
crite and development performed under contract for non-related companies, + Includes foreign govern- 
mens, 


Source: Canada Year Book - 1968 
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CHART D. SOURCE OF PAPERS PUBLISHED IN THE CANADIAN JOURNAL 


OF CHEMISTRY AND THE CANADIAN JOURNAL OF BIOCHEMISTRY 


1966 - 1968 
$ of Total 
Government 
NUR.C, 10.1 
Other Canadian (fe Be 
Foreign 1.4 
Universities & Research Institutes 
Canadian 5234 
Foreign 20.0 
Industries 
Canadian Pharmaceutical 15 
Other Canadian 25 
Foreign 5.0 
100.0% 


(Total Number of Papers Published -- 1895) 
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EXPENDITURES ON PERSONAL HEALTH CARE 345 


Neen ee oe 


2.—Expenditures on Personal Health Care, 1956-65 
(Millions of dolinra) 


Hospital Services 
; ther 
“General Phy-, | Pre- alee 
Your “nnd Fey. | Rubcreu-| Govorn- sicinna’ | anribod | Dentinta’ | Personal || opargy 
Allied Cli ae mont of | pr, All },| Services | Drugs Berviccs Abel ba 
lig fe nsti- ano = ‘ospituls ‘vice? 
Mote tutions toriat | Canada 
\ 
3R0.8 77.6 0.6 40.8 
72.9 87.5 31.0 45.3 
462.3 99.0 30.4 48.4 
$12.6 11.6 2.6 50.3 
625.2 120.2 30.1 53.0 
73.40 134,98 2.9 63,08 
892.06 14a.4r 20.1" 70.3° 
00.1" 163.0" 28.18) 73.8" 
1964, 1,003.7" iB2.16 25.0¢ 76,8" 
1965../ 1,125.0] 210.7 25.9 70.8 


1 Fxclusies federal hoapitals (Department of National Health and Welfaro). 
National Defence hospitals for 1956-60, * Estimates of expend: 


* Excludes Department of 
I iroprac- 
tom, ostcopuths and optometrists; excludes hospital employees, 


jitures for services of private nurses, oh 


SOURCE: Canada Year Book - 1968 
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RESEARCH IN INDUSTRY AS A 


PERCENTAGE OF SALES 


1965 1965 

Value Research & R&Dasa 

of Goods Development Percentage 
Product Group ($000, 000) ($000 , 000) of Sales 
Aircraft 394 36.8 9.34 
Drugs and Medicines 237 ees 3.08 
Electrical Products 1,902 54.3 2.85 
Other Chemical Products 1,736 20.3 Lely 
Machinery I, 235 11.8 0.95 
Petroleum Products 1,430 Tae 0.85 
Fabricated Metal Products 372 Sal 0.83 
Rubber Industries 474 Bad 0.68 
Pulp & Paper 2,104 12.8 0.61 
Textiles 1,276 6.5 0.51 
Motor Vehicles re WAl) an Oks 
Food and Beverage 6,428 oz 0.08 


SOURCE: Canada Year Book - 1968 


Page 428 (Research & Development by Product Groups) 
Pages 700-703 (Value of Shipments of Goods of Own 


Manufacture) 


Science Policy 8023 


CHART H. 


GROWTH OF MERCK RESEARCH IN CANADA AND U.S.A. 


Total for MSDRL* Total for Canada 

(Canada & U.S.A.) 

Expenses People Expenses People 
Year ($000's) on Board ($000's) on Board 
1968 41,705 181} 1,299.1 76 
1967 36,929 1,749 1,134.6 76 
1966 52,991 1,591 1,090.4 66 
1965 VA Ys) 1,437 1,002.9 63 
1964 25,303 1,350 838.9 60 
1963 21,454 1,229 T8265 49 
1962 20,036 1,196 679.8 57 
1961 18,235 1,164 570.1 53 
1960 18,266 1,150 - = 


* Merck Sharp & Dohme Research Laboratories 
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APPENDIX 155 


BRIEF SUBMITTED TO 
THE SENATE SPECIAL COMMITTEE ON 
SCIENCE POLICY 
BY 


CANADIAN BREWERIES LIMITED 
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BRIEF TO SPECIAL COMMITTEE ON SCIENCE POLICY 


PREFACE 


This brief is submitted for your consideration by 


Canadian Breweries Ltd., 79 St. Clair Avenue East, Toronto 7, Ontario. 


The information given below is a summary of the material contained 
in this document. 
(a) A form of assistance to Canadian industry is necessary to enable 
it to make the Large capital expenditures required to adopt new or 
more modern processes. This could be in the form of a tax holiday 
for a period of time after these new facilities have been introduced. 
(b) To provide an incentive for greater Research and Development 
activity in Canada, 150 % of all Research and Development capital 
and operating expenses should be chargeable against taxable income 
without a deductable base. 
(c) Consider the establishment of a "Super" Technical Uuilvoret ey 
in Canada devoted solely to technology and its application. 
(d) Orient National Research Council grants from primarily basic, 
fundamental research to primarily applied Research and Development. 
(e) Gradually build up National Research Council staff with 
applications scientists rather than basic fundamental scientific 


staff. 


Canadian Breweries Limited was founded in 1930, under the name of 
Brewing Corporation of Canada. The Company has grown steadily since 
that time through acquisition, construction and amalgamation to the 
point where it is among the larger brewing companies of the world. 

The Company is incorporated in Canada and has its head office in 
Toronto. A subsidiary, Carling Brewing Co. Inc., is operated in the 
United States and a substantial interest is held in the United Kingdom 
brewer, Bass Charrington Limited. Working and trade mark agreements 


are in force in other areas of the world. 
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PREFACE (CONT'D.) 


vi 


The principal products of the Company are malt beverages of the 
lager, ale and’ stout variety with minor activities in the by-products 


of the industry such as spent grains and dried yeast. 


Total sales including excise taxes in 1967 were $ 376,920,998 and 
the Company employed 6,000 persons of which 3,700 were employed in 


Canada. 


RESEARCH AND DEVELOPMENT IN COMPANY 


6. 


9. 


Since its inception Canadian Breweries has employed professional 
laboratory personnel for Quality Control and plant development purposes 


and has operated laboratories at its plants. 


A formal research and development function was organized in 1947, 
and operated in a temporary laboratory in one of the operating plants. 
In 1951 a new and separate research and development laboratory was 
constructed at 369 Lake Shore Blvd. East, Toronto, Ontario, and this 
facility remains in operation today. This laboratory started with a 
relatively small staff of about twenty which increased steadily reaching 
a maximum of about 55 in 1964. The average number of the staff of this 
laboratory in 1968 was 40 of which 20 were professionally trained 
including 5 Ph.D.'s, 3 M-Sc.'s. and 12 B.Sc.*s. The remainder were 


technicians and service personnel such as secretaries, janitors, etc. 


The combined capital and operating budgets of the Research and 
Development department has varied from $ 250,000 per annum to a high 


of $ 900,000 and was $ 434,000 during 1968. 


Research and Development carried out in this laboratory is related 
to the brewing and malting processes and includes basic research studies 
in the fields of proteins, polyphenols, sugars, enzyme systems, yeast 
and microbial behaviour, colloidal phenomena; amino acid and higher 


alcohols studies. 
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RESEARCH AND DEVELOPMENT IN COMPANY (CONT'D.) 


10. A considerable portion (approx. 65 %) of the efforts of the Research 
and Development Group is expended in applied research and process 
development. These groups are primarily responsible for determining 
ways of applying the results of the basic research group and others to 
the brewing process. This section consists of engineers and applied 
chemists and a substantial proportion of their work is carried out in 


the operating plants of the company. 


ll. A great deal of technical success has been achieved through the 
research and development effort and has resulted in the following 


major technical achievements: 


(a) Worlds first totally continuous brewery. 

(b) Worlds first continuous malting plant. 

(c) The conbrew wort concentrate process. 

(d) The polyclar process for beer stabilization. _ 

(e) The definition of factors causing poor product shelf life. 
(£) The Canadian Breweries system of yeast purification. 


While technical success has been achieved in these areas, in most cases 


the commercial advantages of these developments have not been realized. 


12. Breweries, like many other large industries in Canada, require very 
large capital investment in plant and equipment and once this expenditure 
is made, it is not necessarily economically sound to abandon this 
investment even if a more advantageous process is available. During the 
last ten years the brewing industry has built approximately one new 
brewery in Canada each year and of these only three have purchased 
other than second hand equipment. Thus there has been practically no 
opportunity in Canada to exploit the new technology developed. To pursue 
these new developments would require a very large and difficultly 


justifiable capital outlay, coupled with the abandonment of workable 


undepreciated assets. 
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FUTURE OF RESEARCH AND DEVELOPMENT IN THE BREWING INDUSTRY 


13. 


14. 


15. 


16. 


Like most other industries, there is a large amount of research and 
particularly development work to be done in the brewing industry. Many 
of the techniques and much of the equipment used in this industry are 
based on obsolete technology, and processes can be developed to remedy 
these deficiencies and, in addition, greatly reduce the amount of money 
required to construct and operate a brewing plant. However, before 
this work can be undertaken or supported financially, there must be 
a means available to utilize these developments within the foreseeable 


future. 


There is no economic reason to develop through Research and 
Development a new and better system for producing beer or any other 
product if the industry involved cannot justify scrapping its present 
large investment and re-investing in the newly developed process. 


This same phenomena is true in most capital intense industries such 


as steel, pulp and paper, certain chemical and base metal producers, etc. 


This is an area where government assistance might help bridge the 
gap by allowing a tax holiday for a period of time during which the 
transition from the obsolete process to the new one is taking place, 
somewhat similar to the tax holiday allowed to mining companies at this 


time. An example of what can happen when the re-investment and 


modernization cannot or is not justified can be found in the deterioration 


of the British economy since World War II. 


In general, under present conditions, one would not expect an 
increase in Research and Development activity in the brewing industry 
unless a strong economic motive to replace existing plants with more 
modern facilities can be found and one would expect Research and 
Development in this industry to continue at its present rate or 
gradually decline to trouble shooting and minor process improvement 


work unless a reasonable incentive is available to stimulate this type 


of work. 
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GOVERNMENT RESEARCH INCENTIVE PROGRAMS 


17. 


18. 


Certain programs have been introduced to stimulate the expansion 
of Research and Development in Canada such as IRDIA, PAIT, etc., and 
these programs have had some effect. This effect has been greatest 
in the very small laboratories and has led to a large number of small 
companies "taking a flyer" at Research and Development. The application 
of these programs to the older larger laboratories where nearly all 
Research and Development of any consequence is undertaken has been less 
dramatic. The use of base periods has penalized those who have 
continuing research programs and the administrative and restrictive 
problems of the assistance programs have largely offset their incentive 
effects for the larger laboratories. The best incentive to Research 
and Development expansion would be a flat 150 % allowance for taxation 
purposes for all Research and Development expenses carried out by 
bona fide research laboratories on industrial Research and Development 


without the use of a base period or prior approval by N.R.C. be 


The current programs, while providing some assistance, do not provide 


a true incentive to the large, well organized research establishments. 


UNIVERSITY RESEARCH 


19. 


A very large percentage of all Canadian research expenditure is spent 
on umiversity research. The primary purpose of the universities is to 
train and educate people and in spite of the old cliches, research is 
generally a fallout of the training process. It is difficult to visualize 
how much of direct value to industry can result from research presently 
carried out at universities. Most of this work is done by graduate 
students under the direction of a professor and realisticly the 
graduate student has only one real goal in mind, to complete his work 
and move to gainful employment. The professor on the other hand is 
interested in pursuing his pet subject, however remote from application 
it may be, and of publishing papers regardless of the usefulness of their 
contents. The results of this diversity of purpose and so called university 


freedom is the production of large amounts of work which is totally random 


and lacks any specific objective or purpose. 
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UNIVERSITY RESEARCH (CONT'D.) 


20. 


21. 


The universities have and continue to do an excellent job in training 


technical and research personnel. There is little possibility, however, 
that under their present method of organization and operation they can 
contribute much research which will aid the industrialization of this 


country. 


While Canada has numerous and very good universities, it would be 
advantageous if a University were established which would be oriented 
solely to technological development and would maintain extremely high 
standards for admission and achievement and be devoted completely to 


basic and applied technology like M.I.T. or Caltech in the U. S. A. 


NATIONAL RESEARCH COUNCIL 


22. 


23. 


The National Research Council has functioned for many years in 
Canada and while its purpose is vaguely stated in the act which founded 


the council, it has not made a major contribution to industry in Canada. 


It appears that the late president of N-R-C. Dr. Steacy assumed, 
and with much justification, that if the number of scientifically 
trained people in Canada were dramatically increased the amount of 
scientific and research activity would also increase. Unfortunately 
the majority of people trained with the assistance of the National 
Research grants program either migrated to the U.S.A. or entered 
government departments or the teaching profession. The other 
disappointing factor regarding the N.R.C. student assistance programs 
is that they have resulted in the training of large numbers of 
theoretical, basic research type scientific people and left an 
almost complete void in the training of applied research personnel. 
The grants might be more profitably applied if fewer were given for 
basic fundamental research and more given for the training of applied 


research and applied engineering students. 
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NATIONAL RESEARCH COUNCIL (CONT'D.) 


24. The same comments might be applied to N.R-C. itself: it is staffed 
with extremely well qualified people, who are primarily fundamental 
basic research oriented and can offer very limited assistance on an 
applied problem. Possibly for a country like Canada the staff of N-R.C. 
should be primarily applied scientists with a minority of basic or 


fundamental scientific people instead of visa versa as now exists. 


206 In summary the following suggestions are made for your consideration 
as possible means of increasing the amount and effectiveness of the whole 


innovative process as applicable to the peculiar Canadian scene. 


(a) Assistance to Canadian industry to make the large capital 
expenditures necessary to adopt new and more modern 
processes such as a tax holiday for a period of time 


after these new facilities have been introduced. 


(b) Allow 150 % of all Research and Development capital and 
operating expenses against taxable income without a 
deductable base. 

(c) Consider the establishement of a "Super" technical 
university in Canada devoted solely to technology and 


its application. 


(d) Orient N.R-.C. grants from primarily basic, fundamental 


research to primarily applied Research and Development. 


(e) Gradually build up N.R.C. staff with applications 


scientists rather than basic fundamental scientific 


staff. 
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MEMBERS OF THE SPECIAL COMMITTEE 
ON 
SCIENCE POLICY 
The Honourable Maurice Lamontagne, Chairman 
The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Grosart Nichol 

Haig O’Leary (Carleton) 
Hays Phillips (Prince) 
Kinnear Robichaud 
Lamontagne Sullivan 

Lang Thompson , 
Leonard Yuzyk 

McGrand 


Patrick J. Savoie, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday, Sep- 
tember 17th, 1968: 


“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 


That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countries and of the 
requirements of the new scientific age and, without restricting the gen- 
erality of the foregoing, to inquire into and report upon the following: 


(a) recent trends in research and development expenditures in 
Canada as compared with those in other industrialized countries; 


' (b) research and development activities carried out by the Fed- 
eral Government in the fields of physical, life and human sciences; 


(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 

(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such coun- 
sel, staff and technical advisers as may be necessary for the purpose of 
the inquiry; 


That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print 
such papers and evidence from day to day as may be ordered by the 
Committee, to sit during sittings and adjournments of the Senate, and 
to adjourn from place to place; 


That the papers and evidence received and taken on the subject 
in the preceding session be referred to the Committee; and 


That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kin- 
near, Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), 
Phillips (Prince), Sullivan, Thompson and Yuzyk. 


After debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 
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Extract from the Minutes of the Proceedings of the Senate, Thursday, 
September 19th, 1968: 
“With leave of the Senate, 
The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 


That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” 


Extract from the Minutes of the Proceedings of the Senate, Wednesday, 
February 5th, 1969: 
“With leave of the Senate, 
The Honourable Senator McDonald moved, seconded by the Honour- 
able Senator Macdonald (Cape Breton): 


That the names of the Honourable Senators Blois, Carter, Giguere 
Haig, McGrand and Nichol be added to the list of Senators serving on the 
Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” : 
ROBERT FORTIER, 


Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


WEDNESDAY, June 18, 1969. 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 8.00 p.m. 


Present: The Honourable Senators Lamontagne (Chairman), Belisle, Blois, 
Cameron, Carter, Grosart, Haig, Phillips (Prince) and Robichaud—9. 


In attendance: Philip J. Pocock, Director of Research (Physical Science) 


The following witnesses were heard: 


CHEVRON STANDARD LIMITED 
Dr. G. G. L. Henderson, 
Vice President of Exploration 
SYNCRUDE CANADA LIMITED 
Mr. S. Stewart, Vice-President and Chairman 
of the Executive Committee 
SHELL CANADA LIMITED 
Dr. G. Shane, Director of Research 
Mr. M. Mezzrobba, Manager, 
Tax Research and Administration 
IMPERIAL OIL LIMITED 
Mr. J. Cogan, Senior Vice-President 
Dr. C. H. Caesar, Deputy Manager of Research 
GULF OIL CANADA LIMITED 
Mr. Hugh S. Sutherland, Vice-President 


SHAWINIGAN CHEMICALS DIVISION 


(Gulf Oil Canada Limited) 
Dr. D. C. Downing, Director of Research 
(A curriculum vitae of each witness follows these Minutes) 
The following are printed as Appendices: 
No. 156—Brief submitted by Chevron Standard Limited 
No. 157—Brief submitted by Syncrude Canada Limited 
No. 158—Brief submitted by Shell Canada Limited 
No. 159—Brief submitted by Imperial Oil Limited 
No. 160—Brief submitted by Gulf Oil Canada Limited and its sub- 
sidiary Shawinigan Chemicals Ltd. 


At 10.20 p.m. the Committee adjourned to the call of the Chairman. 


ATTEST: 
Patrick J. Savoie, 


Clerk of the Committee. 


67—5 


CURRICULUM VITAE 


Caesar, Dr. Cameron H.: Birth place: Guelph, Ontario, 1910. Marital status: 
Married, 4 children. Education: University of Toronto, Chemical Mineralogy 
and Geology, B.A. 1933; University of London, England, Chemistry, Ph.D. 1936. 
Experience: Employed in June, 1933 as a Chemist in the Research Department 
of Imperial Oil Enterprises Ltd.; 1943, Senior Research Chemist; 1948, Chief 
Research Chemist; 1954, Assistant Manager, Research Department; 1967, Deputy 
Manager, Research Department. Professional association: Chemical Institute of 
Canada (CRC): 


Cogan, Jerry A.: Senior Vice-President and Director, Imperial Oil Limited. 
Born Canon City, Colorado, U.S.A. 1910. Educated Colorado College (B.A. 
1930) and Massachusetts Institute of Technology (M.S. 1932). Process Engineer, 
Standard Oil Company of Louisiana 1932-34; Technical Analyst, Standard 
Oil Company (New Jersey) 1934-43; Foreign Program Director, Petroleum 
Administration for War 1943-45; Member and Manager, Co-ordination and 
Economics Department, Standard Oil Company (New Jersey) 1945-54; Assist- 
ant Manager, Manufacturing Department, Imperial Oil Limited 1954-56; 
Director (1956-); Vice-President (1957-69); Senior Vice-President (1969-), 
Imperial Oil Limited; Director, Interprovincial Pipeline (1969-); Member of 
National Research Council’s Advisory Committee on Industrial Research. 


Downing, Dr. D. C.: Born: Brandon, Man. Education: B.A. Brandon College 
1938; M.A. in Organic Chemistry, Univ. Toronto 1940; Ph.D. in Organic Chem- 
istry, Univ. Toronto 1942. Employment: National Research Council, Division 
of Chemistry, 1942-44, 1947-48; Royal Canadian Air Force, 1944-46; Shawini- 
gan Chemicals Limited, Research Chemist 1946; Director Research Laboratories 
1955 to date. Memberships: The Chemical Institute of Canada, Corporation of 
Professional Chemists of Quebec, American Chemical Society, Canadian Re- 
search Management Association, Research Sub-committee of Canadian Chemical 
Producers’ Assoc. 


Henderson, Gerald Gordon Lewis, B.Sc., M.Sc., Ph.D.: Vice-President and Di- 
rector of Chevron Standard Limited and The Standard Oil Company of British 
Columbia Limited. Dr. Henderson was born in Vernon, British Columbia, on 
June 10, 1926. He attended Portora Royal School in Northern Ireland prior 
to commencing his studies in the Art Sciences at Trinity College, Dublin and 
Oxford University. Returned to Canada and graduated from McGill University 
—Honours B.Sc. Degree (1948) and M.Sc. (1950). Continued graduate studies 
in Geology at Princeton University—obtained Ph.D. in 1953. Career: 1951, 
1953, employed by British Columbia Department of Mines; 1953, employed 
by Chevron Standard—holding positions of increasing responsibility; 1958, 
Appointed Professional Specialist in structural geology; 1962, Assistant Chief 
Geologist; 1963, Chief Geologist; 1966, Vice-President and Director. Member- 
ships: The Alberta Society of Petroleum Geologists—Member; The American 
Association of Petroleum Geologists—Member; The Geological Association of 
Canada—Fellow; Technical Advisory Committee to the Research Council of 
Alberta—Member; The Solid Earth Science Study Group of the Science Council 
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of Canada—Member; 1965-1967—-Member of the National Advisory Committee 
for Research in the Geological Sciences. Publications: Extensively on the geol- 
ogy of the Canadian Rocky Mountain where he did extensive studies (field) 
during 1947-1962. 


Mezzarobba, (Mel): Born October 27, 1934 at The Pas, Manitoba. Married, 
Attended University of Manitoba; graduated with B.Comm. 1956; R.LA., 1969. 
Career: Shell Canada Limited, Commenced 1956, Position: Manager, Tax 
Research and Administration. 


Shane, Dr. G.: Education: B.Chemical Engineering, McGill 1937 ; MSC 
Physical Chemistry, McGill 1938; Ph.D. Physical Chemistry, McGill 1940. 
Experience: Shell Canada Limited, Various Engineering Positions at Montreal 
East Refinery and Shellburn Refinery in Vancouver; Head Office Manufacturing 
Manager (Technical); Head Office Manufacturing Director Research. Member- 
ships: Chemical Institute of Canada, Fellow Petroleum Institute of Great 
Britain. 


Stewart, Sam: Born: July 13, 1915 in Portland, Oregon; Graduate of ULCA 
in 1938 with B.A. (Honors in Geology); Employed by Richfield Oil Corporation 
1937 to 1966; Atlantic Richfield Company 1966 to present. Served as Manager of 
Canadian Division of Richfield Oil from 1952 to 1956. Manager of Synthetic 
Crude Exploration and Development (Canada) for Atlantic Richfield from 
1966 to present date. Also serves as Vice President, Director, and member of 
the Executive Committee of Syncrude Canada Ltd. Member and former Chair- 
man of the Board of Directors of the Alberta Division of the Canadian Petro- 
leum Association from 1954 to present. Former member of the Board of 
Governors of CPA. Vice Chairman of Panel Discussion—“Occurrence and Pros- 
pects of Tar Sands’—1967 World Petroleum Congress. Member of Alberta 
Society of Petroleum Geologists, Canadian Geologists Institute. Mr. Stewart 
is a Certified Petroleum Geologist and member of the American Association 
of Petroleum Geologists. He is also a registered Professional Petroleum En- 
gineer in the State of California. 


Sutherland, Hugh S.: Title: Vice-President, Gulf Oil Canada Limited. Place 
of Birth: Amherst, N. S. Education: Mount Allison University, 1928, B.Sc; 
1963, LL.D. (Honoris Causa); McGill University, 1929, M.Sc.; 1931, Ph.D. 
(Physical Chemistry); Imperial College of Science & Technology, 1935, D.I.C. 
(Chemical Technology). Employed as a summer student by Shawinigan Chem- 
icals Limited during undergraduate and post-graduate years. Joined Shawinigan 
Chemicals Limited in Plant Research Laboratories 1931, Research Chemist, 
1931-42; Works Manager—St. Maurice Chemicals Ltd. (a wartime subsidiary) 
1942-45; General Sales Manager (Shawinigan Chemicals), 1945 (Director of 
Company 1946); Vice-President Sales, 1947-56; Executive Vice-President & 
General Manager, 1956-58; President, 1958-66; Chairman of the Board, 1966— 
Apr. 1/69; Vice-President—Gulf Oil Canada Limited, 1967- to date. Past 
President & Past Chairman of Board—The Chemical Institute of Canada. Past 
Chairman—Society of Chemical Industry, Canadian Section. Past President— 
Montreal Board of Trade. Past Member of Advisory Council, Export Credits 
Insurance Corp. 
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THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 
EVIDENCE 


Ottawa, Wednesday, June 18, 1969. 


The Special Senate Committee on Science 
Policy met this day at 8.00 p.m. 


Senator Maurice Lamontagne (Chairman) in 
the Chair. 


The Chairman: Honourable senators, I am 
sure that all of you know our procedure here. 
We would like to have a brief statement, 
from five to ten minutes duration, from each 
of the witnesses and then we will conduct a 
kind of forum. I. will first call upon Dr. 
Henderson. 


Dr. G. G. L. Henderson, Vice-President of 
Exploration, Chevron Standard Limited: Mr. 
Chairman, honourable senators, my company, 
Chevron Standard Limited, was pleased to 
receive your invitation and I am delighted to 
be their representative at this meeting to- 
night. We have been following the delibera- 
tions of this special study group with a great 
deal of interest and we are aware that the 
commi tee has had the benefit of advice and 
testimony of many experts relating to your 
study of science policy in Canada. 


Chevron Standard Limited believes that 
two of the principal objectives of such a poli- 
cy should be to strengthen industry’s partici- 
pation in Canada’s research and development 
activities and to develop a more favourable 
employment environment for Canada’s scien- 
tific manpower. We have one specific recom- 
mendation which we would like to put for- 
ward which we feel would further the aims 
that I have stated. This would be to amend 
the Industrial Research and Development 
Incentives Act to provide that companies 
incorporated outside Canada, but carrying on 
business in Canada, be eligible to receive 
research incentives. 

This proposed amendment would re-estab- 
lish the incentives to research and develop- 
ment as contained in the Income Tax Act of 
1962 which made them available to all compa- 
nies working in Canada regardless of their 


country of incorporation. We see no basic 
difference between two international compa- 
nies carrying on business in Canada, one of 
which is under Canadian incorporation and 
the other incorporated outside of Canada. 
Both are contributing to Canada’s economic 
welfare and both, in our opinion, should be 
given the same incentives to establish and 
increase research and development activities 
in Canada. 

I am sure the members of this committee 
are aware of numerous companies incorpora- 
ted in Canada and carrying on business in 
Canada but with their control vested within a 
foreign parent. It seems to us that the cir- 
cumstances of these corporations are no diff- 
erent from those of a foreign corporation such 
as Chevron Standard operating solely within 
Canada. Furthermore, we believe that minis- 
terial approval can ensure that the incentives 
are only granted to companies conducting 
research and developments that qualify under 
the Act. 

Chevron Standard Limited is incorporated 
in Delaware and conducts all its business in 
Canada as a wholly-owned subsidiary of the 
Standard Oil Company of California. Our par- 
ent company is cognizant of the benefits of 
research and development and has established 
two subsidiaries, Chevron Research Corpora- 
tion at Richmond, California, and Chevron 
Oilfield Research Company at Lahabre, Cali- 
fornia, to concentrate on research and devel- 
opment and to disseminate new technology to 
the many worldwide operating companies of 
the parent structure. Most of the R and D 
work for our Canadian companies is carried 
out by those two research companies, 
although a minor amount of inhouse research 
is conducted at our head office in Calgary. 

We believe there is an excellent possibility 
that Chevron Standard would expand its R 
and D facilities in Canada and also take over 
some of the work that is currently being con- 
ducted by those affiliated companies if the 
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Act were amended as we recommend. We are 
sure that other companies are in the same 
position as ourselves. 


Mr. Chairman, one obvious question arises 
from this discussion and that is: Why do not 
companies such as ours change their incorpo- 
ration to Canada if they wish to qualify for 
research and development incentives as 
defined by the Act? The answer to this ques- 
tion, so I have been advised by our tax advis- 
ers, is that the tax costs of such a re-organi- 
zation would be prohibitive at this time. 

In conclusion, Mr. Chairman, I would like 
to reiterate that Chevron Standard Limited 
believes that the main objective of providing 
R. and D. incentives is to give industry the 
initial financial assistance to expand R. and 
D. in Canada. The need for this has been 
pointed out by many scientific and political 
figures, including Prime Minister Trudeau in 
an address before the Chamber of Commerce 
in October, 1968, at Calgary. 


The Chairman: We do not necessarily 
recognize him as an authority. 


Dr. Henderson: No. 


Senator Haig: I am glad you mentioned 
that first. 


Dr. Henderson: I do not think I will make 
any comment on that. However, I think that I 
could quote another authority which you 
might recognize. 


The Chairman: You can quote the Prime 
Minister if you wish. 


Dr. Henderson: I guess he got his informa- 
tion from the Science Secretariat. I will quote 
him: 

Only 42 per cent of the research in 
Canada is performed by industry. This is 
the lowest proportion among nine leading 
European and North American countries. 
Our incentive and assistance programs to 
stimulate research and development pro- 
grams in Canadian industries are one 
method of correcting these imbalances. 


We sincerely believe that the availability of 
research and development incentives to all 
companies carrying on business in Canada 
will increase the amount of research and 
development in Canada and provide expand- 
ing job opportunities for Canadian scientists 
and technologists. Chevron Standard believes 
that our proposed amendment to the Industri- 
al Research and Development Incentives Act 
will assist in achieving these objectives. 


Special Committee 


I would like to express my thanks again for 
your invitation to come before this meeting. 


The Chairman: Thank you very much, Dr. 
Henderson. Now we will hear the opening 
statement of Mr. Stewart, who is vice-presi- 
dent and chairman of the executive commit- 
tee, Syncrude Canada Limited. 


Mr. S. Stewart, Vice-President and Chair- 
man of the Executive Committee, Syncrude 
Canada Limited: Thank you, Mr. Chairman. 
Honourable members of the Senate, we wel- 
come this opportunity to tell you about the 
Syncrude Canada Limited organization. The 
“Syncrude”, as you have probably surmised, 
stands for synthetic crude. The major objec- 
tive of the organization is to develop the 
Athabaska tar sands. Syncrude Canada Limit- 
ed was formed about three years ago and isa 
cost company which represents four major oil 
companies, three of whom hold 30 per cent 
each in Syncrude Canada Limited, those com- 
panies being Imperial Oil Limited, Cities Ser- 
vice Athabaska, Ine., and the Atlantic 
Richfield Company, with Gulf Oil Canada 
Limited holding the remaining 10 per cent. 


The company must be classed as truly a 
research organization although it has attempt- 
ed on many occasions to apply its techniques. 
We are currently awaiting the results of a 
decision by the Alberta Oil and Gas Conser- 
vation Board on an application for an 80,000 
barrel a day commercial plant which would 
go on stream in mid-1976 under our amended 
application. 


Perhaps we should tell you a little about 
the Athabaska tar sands since they represent 
one of Canada’s major resources. They are 
located about 200 miles north, northeast of 
Edmonton and contain about 626 billion 
barrels of oil in the ground. It is estimated 
that about 285 billion barrels of this would be 
recoverable with current techniques. About 
15 to 20 per cent of the tar sands can be 
extracted by surface mining and the balance 
would require in situ techniques, injecting 
steam or similar techniques. There are 
associated with the tar sands a number of 
other possible by-products, sulphur, nickel 
and titanium, and these would be, we believe, 
recoverable at the same time as the primary 
target, the oil. 

Perhaps the magnitude of the reserves 
should be emphasized. Canada’s proved liquid 
hydrocarbon reserves are currently 9.6 billion 
barrels and, as I stated just a minute ago, the 
recoverable reserves in the tar sands are 285 
billion barrels. 


Science Policy 


Senator Haig: 9.6 billion as against what? 


Mr. Stewart: 285 billion. The Athabaska tar 
Sands represent an area of roughly 10,000 
square miles. The north-south dimension 
might be perhaps 120 miles and the east-west 
dimension 40 or 50 miles. They have been 
known since 1778 when Peter Pond first saw 
them on the banks of the Athabaska. 


In addressing ourselves to a national 
science policy, the Syncrude submission is 
basically directed at the promotion of eco- 
nomic growth in Canada through research 
and development. The major aspects that we 
have considered are evaluation of resources, 
overcoming the development obstacles posed 
by the remote location and the difficult ter- 
rain, maximizing use of current technology 
and the co-ordination of university, industry 
and government efforts. I expect everyone 
has touched on that. 


In the evaluation of resources there are two 
key aspects mentioned in our submission. We 
feel that in the development of any natural 
resource there should be a to‘al approach, 
one which in the first pass hopefully recovers 
anything that may be of economic value. 
There are of course problems in that some of 
the associated minerals may not be at this 
point in time of commercial value but there is 
the possibility perhaps of stockpiling. This is 
one of the areas in which we feel that per- 
haps government research or the universities 
may be of substantial assistance in calling 
attention to the possibilities of associated 
industries. 

There is also a strong role for government 
and the universities to play in co-ordinating 
the efforts and in disseminating information 
about the nature of the tar sands. I think 
there has been a great deal of conflicting 
information in part based on rather careless 
sampling techniques, and as a result it is with 
difficulty that a new company engaged in tar 
sands work can find the proper information. 

In the problem of overcoming development 
obstacles it should be fairly obvious that the 
temperature extremes and the muskeg, which 
is common to all of the north country, require 
much research in order that the area can be 
developed. Government activity and support 
of research in this area would appear most 
desirable. It coule take the form of research 
in basic construction conditions and practices, 
studies of long distance transportation, and 
an overall study of the ecology, town plan- 
ning concepts and transportation and com- 
munication systems adaptable to the north. 
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There are sociological aspects too. There is 
not a heavy population density but there are 
a number of Indians, Metis, in the northern 
part of Alberta which could be a source of 
technical skills if they were trained. We feel 
they must be utilized. This is an area in 
which we feel industry could perhaps receive 
some tax benefits or some support since this 
would eliminate the necessity for carrying the 
native population on welfare. 


In maximizing the use of current technolo- 
gy we have endorsed a suggestion others have 
made that an overall information retrieval 
system be set up. I think this would be some- 
thing that the government would probably be 
best suited to take on. This would cover 
mainly the field of basic research. Basic 
research information becomes available fairly 
rapidly throughout the world. If it was col- 
lected and readily available to all the univer- 
sities and to industry this would perhaps ena- 
ble stronger emphasis to be placed on applied 
research, 


In the area of university-industry-govern- 
ment co-ordination we have read and find 
much that we can agree with in the Engineer- 
ing Institute of Canada’s brief, and we are 
particularly in agreement with the portions of 
that that would affect industries concerned 
with resource development, including the 
associated seconcary industries. We feel that 
there is also an opportunity that is not being 
fully realized for the expansion of both open 
and closed types of research institutes, and 
we would very much like to see a research 
institute established to study the tar sands, 
although we may actually constitute one our- 
selves if we don’t get a permit for commercial 
development. 


The Chairman: You should not declare that 
kind of interest at this stage. 


Mr. Stewart: We have tried two or three 
times, starting in 1962, so we are not making 
any announcement as yet. Perhaps the most 
important need for co-ordination of the 


three—I believe you have heard them 
referred to as the “‘three silences’ — 

The Chairman: Perhaps the “three 
solitudes”. 


Mr. Stewart: Yes, the “three solitudes”, is 
the attendant possibility of setting resource 
priorities in educational objectives which will 
more truly reflect the requirements of the 
growing Canadian economy. I am sure those 
of us in industry would admit that probably 
if industry set all of the priorities they would 
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be fairly narrow in scope. The same is true of 
the government and the universities in anoth- 
er direction; they would probably emphasize 
basic research and perhaps some of it might 
not seem to us to be too relevant to the 
problems. 


We also feel that perhaps there is a tenden- 
cy here and there for too many graduates in 
certain areas of science for which there are 
really no gainful opportunities in Canada and 
that perhaps there should be more attention 
directed to courses in disciplines which are 
particularly pertinent to Canada’s problems. 
Thank you, sir. 


The Chairman: Thank you, Mr. Stewart. 
Now we will hear from Dr. Shane of Shell 
Canada. 


Dr. G. Shane, Director of Research, Shell 
Canada Limited: Thank you, Mr. Chairman. 
Honourable senators, I would like to thank 
you for the opportunity to appear before this 
committee. We in Shell Canada take this 
opportunity to commend the Senate Special 
Committee on Science Policy for undertaking 
this investigation into an area that is so vital 
to Canada’s industrial and economic develop- 
ment. The impact of the Committee’s recom- 
mendations could well determine the future 
of research and development activities in 
Canada and thus play a significant role in the 
future development and growth of our 
economy. 

The importance to the welfare of our nation 
of a well established dynamic industrial 
research and development program is widely 
recognized. The rate of our economic growth 
and our competitive position in world mar- 
kets depends to a great extent on the develop- 
ment and exploitation of new and advanced 
industrial technology. A research oriented 
environment enables industry to develop a 
nucleus of a highly skilled research staff able 
to interpret and exploit available knowledge 
and to adapt technological improvements to 
Canadian conditions, since in addition to car- 
rying out research, a country must be able to 
transla'e new knowledge into actions that 
lead to real contributions to economic growth. 
The crea‘ion of challenging opportunities in a 
research-oriented environment entices our 
creative scientists and engineers to remain in 
Canada and attracts gifted research personnel 
to Canada from other countries. In short it is 
very important to a young industrial country 
like Canada to create the right environment 
for both the industrial and social development 
of the country. 


Special Committee 


In recent years, the federal government has 
introduced several programs to encourage 
and support scientific research and develop- 
ment activities in Canada. There is no ques- 
tion that these programs have provided a 
measure of assistance to some companies; but 
the amount of assistance provided falls far 
short of what is required to sustain sufficient 
impetus in research activity. New efforts are 
needed to encourage industry to establish 
long range scientific programs and exploit the 
results for the betterment of the whole coun- 
try and not just the corporation or industry. 

Shell Canada entered the research field in 
Canada because of specific research needs due 
to the Canadian environment, and research 
which was not covered by other Shell group 
laboratories. We would anticipate that the 
growth of our research activity in Canada 
would be at a modest pace to a large extent 
because of high research cost in Canada in 
comparison to European laboratories. I would 
point out that most of the Shell group’s labs 
are in European countries. We feel that if the 
present research assistance program was 
modified to make our costs competitive there 
is good reason to believe that our growth 
would be accelerated. 

Our recommendations have been tabled in 
the brief. I would like to repeat them, if you 
don’t mind, at this stage. They are as follows: 

On the IRDIA program the rolling average 
base for current expenditures under IRDIA 
should be eliminated. Assistance should be 
based on total expenditures incurred on 
research and development at the existing rate 
of 25 per cent. Our reason for this is that, 
unless there is a rapid growth in research 
programs, the effect of this incentive at pres- 
ent becomes very unimportant, particularly in 
corporations of our type. 


The Chairman: Size. 


Dr. Shane: Size, yes, where we undertake 
research in very many areas, such as Syn- 
crude has, in the Athabaska and Peace River 
areas and various other places where large 
expenditures are incurred in a year or two 
and then the programs are held up for vari- 
ous reasons which I do not have to describe. 
Our other research programs which we carry 
on on a continuous basis in our labs get 
drowned out by these surges and swings in 
other areas of the company. The overall effect 


Science 


is that the IRDIA program has really con- 
tributed very little to our growth or develop- 
ment. Our second recommendation is that the 
administrative aspects of the IRDIA program 
should be simplified so that applications for 
grants are quickly and inexpensively pre- 
pared and are processed without undue delay. 
As it is now, it takes a considerable amount 
of time to work through the system and find 
out where you are financially, and from the 
point of view of trying to administer a 
research program you cannot tie in a grant 
with the activities. It is quite difficult to show 
the advantage of these programs to our 
management 

On the PAIT program, which I think could 
be of great help in areas such as Athabaska, 
there are very many clauses in the agreement 
that are difficult to work with. I will not go 
through the list of them because they are 
tabled in the brief, but we find it very diffi- 
cult to get involved in the PAIT program the 
way it is written at the moment, and we 
sincerely hope that some modifications can be 
made to it which will enable us to make use 
of it. 

Finally, I would like to say that we feel 
that a greater effort should be made to 
encourage and support research in industry 
as contrasted to government in-house pro- 
grams. The problem that we find with in- 
house programs, and I suppose you can say 
this too as far as university programs are 
concerned, is that it is very difficult for us in 
industry to get the results and implications of 
these programs in time to be of any use to us. 
We feel that research done in our own labs is 
much easier to exploit. The research pro- 
grams are directed in a way that is commer- 
cially necessary. We know what we want 
when we start with the research program and 
we direct it in such a way that we get results 
that we can exploit rapidly. In addition, we 
feel that there is a lack of liaison between 
industry and government labs and universi- 
ties so as to enable us to get a quick return 
from research done there. 

We also think that one way that the gov- 
ernment could help industrial research labs 
and industrial research generally in Canada 
would be a contracting out of government- 
sponsored research. This is done to a large 
extent in the United States and this enables 
laboratories to build staff and to build exper- 
tise. Thank you, Mr. Chairman. 
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The Chairman: Thank you very much. We 
will now hear from Mr. J. Cogan of Imperial 
Oil Limited. 


Mr. J. Cogan, Senior Vice-President, 
Imperial Oil Limited: Mr. Chairman, honour- 
able senators, I guess it is pretty clear that 
brevity is the essence of diplomacy so I will 
try to be diplomatic and make my remarks 
brief. I would like to take time to say that 
both my company and I consider it a privi- 
lege to be invited to appear before you on a 
subject that is pretty dear to our hearts. 

In our experience in the industrial research 
and development field, and in this case the 
problems are primarily economic, we have 
been unable to find any magic formula for 
establishing a level of distribution of 
resources that we want to allocate to this 
function. I think it is quite clear that the 
additional dimensions involved in the national 
determination you gentlemen are concerned 
with make this even a much more complex 
task. We have been very much impressed by 
the well-organized and in-depth inquiries that 
this committee has undertaken in order to 
really obtain an accurate assessment of this 
problem. 

Research and development are important 
components, of course, of the nation’s eco- 
nomic, social and educational activities. Simi- 
larly, and in parallel, industrial research and 
development are a very integral part of our 
business. The appropriate level and the distri- 
bution of research effort in one country or in 
one company compared with another is not 
going to be determined by any simple for- 
mula or percentage but rather by individual 
and changing indigenous characteristics in 
various sectors. We certainly find that in our 
own business we have to really build up a 
composite sum of all the sectors rather than 
assessing it on any formula basis. _ 

In other words, our industrial research and 
development is evaluated by business criteria, 
and, being mission-oriented, it must be 
directed towards anticipated technological 
needs or a recognition of opportunities and 
also, to be realistic, to the ability to carry 
through to some successful commercial utili- 
zation. Its rate of growth therefore as a jus- 
tifiable use of scientific and financial 
resources is limited by these factors and by 
the efficiency with which it is carried out. 

The quality of work through the entire 
innovative process is, I feel, of greater impor- 
tance than the quantity. I might say that 
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research is expensive, very expensive, and 
poor research, I think, is fantastically expen- 
sive. There are therefore limits to the pace at 
which it is realistic for industrial research 
and development to expand effectively. That 
does not mean, I feel, that within these limits 
there cannot be much done. Also the limits 
themselves can be expanded and here govern- 
ment policies will play an important role. 

The needs and the opportunities for indus- 
trial research and development are strongly 
responsive to the economic environment and 
obviously the industrial base which the envi- 
ronment forces. In other words, the industrial 
load really sets the basis for the demand for 
technological needs, although it is a chicken- 
and-egg proposition beyond any doubt. 

The recognition of the opportunities and 
their successful commercialization is strongly 
influenced naturally by the effectiveness of 
the communications at the various interfaces 
and stages of innovation and between the 
parties to the innovation. 

Finally, the cost of the research and devel- 

opment operations themselves are a _ very 
important factor in determining what risks 
can be justifiably taken in what is necessarily 
a speculative function. 
- We feel strongly, and I think this has been 
repeated a good many times, that in Canada 
we can develop only a small proportion of the 
total technology upon which our business 
operations are based and that there should be 
no restriction to taking maximum advantage 
of the most efficient and particularly low cost 
technology available from any other source. 

In our company, with international affili- 
ates, we endeavour to do this but we still find 
it very good business to maintain a large 
research and development effort in Canada. 
We feel that our broadly based Canadian 
research activities are essential for an 
efficient and timely translation of new tech- 
nology into commercial practice and to the 
continuing improvement and optimization of 
our operations and our products. 

We feel that the very close communications 
we endeavour to maintain between our 
research and operating departments stimulate 
innovative approaches and assist in uncover- 
ing areas for research specialization and for 
rationalization within the international scene. 

I think that summarizes the views which 
we deal with more specifically in the brief. I 
would like to echo the comment of Dr. Shane 
that, with regard to perhaps latitude for 
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growth in the field of industrial research, one 
of the strong possibilities is in the line of 
contracts for research. 


The Chairman: I am sure that we will come 
back to this later on. Now we will hear from 
Mr. Sutherland. Before he speaks I would like 
to clear up some confusion. I don’t know 
whether it is the CPR or the CNR that is the 
author of this mistake. I want to express on 
behalf of the committee our apologies for the 
wrong time that was mentioned for our meet- 
ing this evening, which, I understand, in your 
interpretation was to have taken place this 
afternoon. 


Mr. Hugh S. Sutherland, Vice-President 
Gulf Oil Canada Limited: Thank you for your 
kind words, Mr. Chairman. I can assure you 
that the problem was not very great as far as 
we were concerned because we were here 
anyway. 

Mr. Chairman and honourable senators, we 
of Gulf Oil reiterate the words that have 
already been said in welcoming the opportu- 
nity to be here and we thank you for the 
invitation. ; 

Our company, that is Gulf Oil Canada 
Limited, is, as you perhaps know, an amalga- 
mation of the British American Oil Company, 
Royalite Oil and Shawinigan Chemicals 
Limited. This amalgamation occurred just 
about the time this particular brief was being 
prepared. 


Senator Haig: Excuse me. Was Gulf Oil in 
Canada before or did you buy British 
American? 


Mr. Sutherland: Gulf Oil was in Canada 
some years ago in a company which was an 
exploration company called Canadian Gulf 
Company, and it was amalgamated with hte 
British American Oil Company about 1954 or 
1955. 


Senator Haig: In the exploration field? 


Mr. Sutherland: Yes, in the exploration 
field. At that time, with a change of shares, 
Gulf Oil Corporation of the United States 
ended up with a controlling interest in the 
British American Oil Company and they have 
still this controlling interest. 


Senator Haig: Thank you. 


The Chairman: I always understood. that 
René Lévesque had something to do with this 
new alliance. 
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Senator Haig: I have no comment to make 
on that, Mr. Chairman. I just asked a simple 
question and I got the complete answer. 


Mr. Sutherland: I have no comment either, 
Mr. Chairman. The capital invested in the 
company is about $700 million. The company 
is a completely integrated oil company. Last 
year we paid something more than $23 mil- 
lion in income taxes, so this makes us at least 
a citizen. We have 11,000 employees, and 780 
of them are technically trained. We have two 
major research laboratories and about one- 
fifth of the technically trained people, roughly 
140, are engaged in research. We have some- 
thing like 300 people in total engaged in 
research. 

Our approach to research is this, that we 
are very conscious of the need of continual 
innovation, and we think that research efforts 
should be directed to fulfil one or more of the 
following functions: It should pave the way to 
the production of a new marketable product; 
it should lead to the development of a new 
and improved project; it should upgrade 
existing processes or products; and it should 
be a mechanism for upgrading and maintain- 
ing a high level of technical competence in its 
employees. The company is unlikely to sup- 
port a substantial amount of fundamental 
research in its own laboratories unless this 
research in itself is in support of an existing 
mission-oriented project. 

We feel that the objective of any national 
science policy should be to encourage the use 
of various forms of science in enhancing the 
national well-being of our country. This could 
make itself evident in higher Gross National 
Product, in an improved social and cultural 
climate, and in a proper national security. 

In order to participate in this effort the 
scientists must draw on an existing pool of 
fundamental scientific knowledge, a pool in 
which no person or no country has any pro- 
prietary interest, and it is a pool that must be 
constantly replenished. It is presumed that 
Canada, as a member of the club of free 
nations, has some responsibility in contribut- 
ing its share to this universal pool of funda- 
mental knowledge. 

If Canada is to progress we must not only 
draw on this universal pool of knowledge but 
we must also draw on proprietary informa- 
tion which the country may possess or which 
the country may develop. This comes under 
the general heading of technology which may 
be vested in individuals, institutions, corpora- 
tions or the government. It is the use of this 
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technology which will help the country to 
prosper. And care should be taken to encour- 
age the development of those technologies 
which can be used, and to encourage the 
creation of an economic climate in which they 
will be used. 

Technology is inevitably bound up with 
people and the retention of a neat balance of 
properly skilled people in the country is a 
necessity if our technology is to be main- 
tained. Skilled people will remain in the coun- 
try only if they have the opportunity to earn 
a proper living and have the opportunity to 
practise and extend their particular lines of 
scientific endeavour. These opportunities can 
only be provided by the existence of suitable 
industries which are able to earn a profit, and 
the willingness and the ability of the public 
to support our scientific institutions, be they 
educational or governmental. 

The effectiveness of any science policy is 
thus dependent on many factors outside of 
the immediate realm of the science policy- 
makers but to a great extent is not outside 
the realm of governmental decision. It is sug- 
gested that, as a means of supporting and 
stimulating scientific research endeavour in 
Canada, the government could let research 
contracts on problems of national interest to 
co-operative groups from industry, universi- 
ties, research institutes and governmental 
departments with each group being assigned 
responsibilities according to its capabilities. 
This has been more or less said by some of 
the other speakers. 

A certain amount of the knowledge devel- 
oped would be in the field of pure science 
and as such it would find its way into the 
universal pool of scientific knowledge. A 
major part of the knowledge developed would 
be proprietary to Canada and would be used 
in solving some of Canada’s problems, and it 
is suggested the proprietary interest in the 
scientific fallout which always occurs in the 
course of large projects should devolve on the 
group or the institution which makes the dis- 
covery and thus provide a substantial incen- 
tive to participate in the program. 

Scientific progress cannot be assured by 
legislation. It can only be achieved by the 
interaction of the minds of men working in 
an atmosphere that provides not only freedom 
of thought but also the opportunity to exploit 
new ideas. Government policy can go a long 
way towards creating such an atmosphere. 


Thank you, sir. 
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The Chairman: Thank you, Mr. Sutherland. 
Mr. Sutherland is a member of the Sheridan 
Park Association and in that capacity I had 
the privilege of meeting him before. I am 
sure that he understood the opportunity I took 
before he spoke to explain some of the confu- 
sion which unfortunately arose. 

New the free-for-all is about to begin. I 
would ask Senator Cameron to open the 
discussion. 


Senator Haig: He is from Alberta. 


The Chairman: He is from the west. And 
you are from the east. 


Senator Cameron: I would like, first of all, 
Mr. Chairman, to compliment the witnesses 
upon the conciseness and forthrightness of 
their briefs. Like many other witnesses who 
have appeared before us in the last few days, 
they are all in favour of motherhood and 
against sin. They are all in favour of larger 
government grants and less taxes. They put 
us now in a very embarrassing position in 
this respect, because, if we accept their 
recommendations in that regard, I am sure 
the Treasury Board is going to ask us how 
we could do this magic trick. Unfortunately, 
none of them suggested quite how we make 
up for the deficiencies that would arise by 
giving tax holidays, and so on. However, that 
is just by the way. 

I am going to take them now in order, and 
I will hit only a few of the high spots just to 
start the ball rolling. Chevron Standard, in 
section 2, says: 

Chevron Standard Limited recommends 
that the Act be amended in such a man- 
ner that these incentives be extended to 
companies incorporated outside Canada 
but carrying on business within Canada 
as was the case prior to the enactment of 
the new legislation. It appears to us that 
the place of incorporation is not relevant 
for the purposes of achieving the objec- 
tives of the Act. 


The Government of Canada provides the 
funds for this. Can you see them being very 
enthusiastic about providing funds which 
would assist a company in Canada and the 
effect of the investment might be used some- 
where else? I know that all companies, inter- 
national companies particularly, make a 
strong point of the fact that they draw on the 
research of other companies, of their parent 
companies or other countries to benefit Cana- 
da. Just how does this work out in selling the 
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policy to change this Act or the approach to 
change this Act so its benefits can be extend- 
ed to companies incorporated outside of 
Canada? 


The Chairman: Should we start to build a 
new empire? 


Dr. Henderson: I think the point I was 
trying to stress here, Mr. Chairman, was that 
companies such as ours have the opportunity 
of doing their research, shall I say, either in 
the United States or in Europe or elsewhere. 
What we are trying to do from the national 
point of view would be to entice them to 
come to Canada. They have the option. We 
already have two research companies in the 
United States. 

It is much cheaper to expand existing 
research facilities than to start new ones. 
There are good reasons to start new ones 
sometimes but economics becomes one of the 
major considerations. However, the amount 
we are talking about being done outside of 
Canada is quite substantial. In a recent 
Science Council survey the amount of 
research being done for the oil industry com- 
panies outside—and this is mostly in the 
United States but it could be in Europe as 
well—is about one-third of the total amount 
being done. So that we are talking now of 
sums of probably around $45 million in total. 
If you can bring part of that back into Cana- 
da we feel that this would encourage growth 
in the scientific community and provide fur- 
ther job opportunities for our graduates com- 
ing out of Canadian universities. 

The whole point to us here is the question 
of incorporation. It is not a question of own- 
ership. It is quite happenstance where you 
happen to incorporate. We did incorporate in 
Delaware, where some of the other gentlemen 
around the table happened to incorporate in 
Canada. However, once you have decided on 
your point of incorporation it is quite difficult 
to change it. 


The Chairman: Just to follow up, before 
Senator Cameron asks his next question. Sup- 
pose, for instance, that you have nothing to 
do here in terms of production and you come 
here under your proposal, you get a grant, 
you hire consultants to do your research, and 
you get, let us say, 25 per cent from the 
Canadian Government to do your research. 
Then you go back to the United States and 
you have had a nice windfall on your 
research operation. Do you think that we 
should go on like that in Canada? 
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Dr. Henderson: No. 


The Chairman: It would be possible under 
your proposal. 


Senator Grosart: Mr. Chairman, you said 25 
per cent. Twenty-five per cent of what? 


Dr. Henderson: It is 25 per cent of the 
capital investment, 25 per cent of the amount 
of research done over a five year average. 


Senator Grosart: I know the Act very well 
but I just wanted that clarification. 


The Chairman: Well, as you know, senator, 
we have had a lot of proposals to get rid of 
this period, this increment approach, and to 
have a straight 25 per cent. 


Senator Grosart: I am still asking, 25 per 
cent of what? 


The Chairman: Twenty-five per cent of 
their research expenditures. 


Dr. Henderson: To qualify under the Act. 


Senator Grosart: That is exactly what I 
wanted. 


Dr. Henderson: I have some comments on 
that later but... 


Senator Grosart: Make them now because I 
want to know what the 25 per cent is. 


The Chairman: I have already asked my 
question first. 


Dr. Henderson: Yes, there are two ques- 
tions being asked of me here. 


The Chairman: I have priority here. 


Dr. Henderson: Mr. Chairman, I will answer 
your question first. I feel that the Act itself 
has adequate precautions against such a situa- 
tion because it does state that it must be of 
benefit to Canada, and the ministerial control 
on this is still available. From the other briefs 
I have seen put before this group, it is obvi- 
ous that the Department of Industry is being 
very selective. They are taking a long time in 
actually carefully going over all the research 
and development that is put in to qualify 
under the Act. So I don’t think there is any 
danger of misuse of it. The company must 
also be paying taxes in Canada, or taxable 
anyway. So, as I say, I do not see much 
danger of any fly-by-night misuse of the 
money. 
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Senator Cameron: Suppose this committee 
recommended to the government to extend 
this provision that you are asking for, that 
the benefits of the Act be extended to compa- 
nies incorporated outside of Canada? 


Dr. Henderson: But working in Canada? 


Senator Cameron: Yes, but working in 
Canada. Would this have the effect of costing 
the government more money? 


Dr. Henderson: I don’t think so. Well, it 
would make more companies eligible for the 
incentive. Ultimately presumably it would 
cost more money but it would achieve the 
purpose of the act, which is to increase the 
amount of industry research and development 
and increase the facilities for research and 
development. I mean, this is what the Act was 
brought out for. I think you will find that in 
most cases the major cost of this would be in 
the facilities, the capital costs, not in the 
actual operating costs, except in the very ini- 
tial period. 


Senator Cameron: There is a bit of a con- 
tradiction here between the witnesses. For 
example, we are all in favour of having more 
research done in Canada. This is one of the 
purposes of this Act, and yet Dr. Shane of 
Shell comes along and says that there is quite 
a substantial differential between the cost of 
doing research in Canada and in Europe. Per- 
centagewise, what would be the cost differen- 
tial between doing a certain piece of research 
in Europe or in the United States or some- 
where else as against doing it in Canada? 


Dr. Shane: I would have to give you a 
rough estimate but I think it is about 25 per 
cent more expensive in Canada than in 
Europe. 


The Chairman: Than in Europe? 


Dr. Shane: Yes, Mr. Chairman. Of course, I 
think it is probably a little cheaper in Canada 
than in the States. However, there is the 
other problem which was mentioned earlier, 
and that is that it is usually cheaper to 
expand a large existing organization than to 
start a series of small ones. This balance 
presents a problem. 


The Chairman: Why would it be 25 per cent 
cheaper in Europe? 


Dr. Shane: Wages and salaries mainly are 
considerably lower there. 
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The Chairman: Efficiency has nothing to do 
with it? 


Dr. Shane: I don’t want to say anything 
about efficiency. 


The Chairman: Oh, well. 


Dr. Shane: I am discussing it on the matter 
of straight salaries. 


Senator Robichaud: Are you speaking of 
Europe generally or specific countries? 


Dr. Shane: I am speaking of specific coun- 
tries where we have research labs, that is the 
United Kingdom, France, Holland and Ger- 
many. I am not sure about the comparison 
with Germany. I cannot say as to that 
country. 


Senator Phillips: Changing the Act is not 
going to meet any of your objections. 


Dr. Shane: I think what I am trying to say 
is that if the IRDIA grant was completely 
available and did not tail off the way it does, 
that would probably make the research cost 
equivalent. However, if you are operating on 
a more or less level plateau with smaller 
growth, the average effect is about 12 per 
cent rather than 25 per cent. 


Senator Cameron: What you are saying 
then is that really for your cost there is no 
benefit from the 25 ver cent grant, that the 
costs here are 25 per cent higher, that it 
cancels out? 


Dr. Shane: It cancels out as compared to 
European costs, yes. 


Senator Cameron: But the benefit would be 
that Canadians are being employed and we 
are developing a technology in our own 
country. 


Dr. Shane: That is it exactly. The real 
incentive is to have trained people who can 
put this technology and research work to use. 


Senator Cameron: I will go now to Shell for 
a moment. They have been analyzing and 
indicating the basic weaknesses of the incen- 
tive programs, IRDIA, PAIT and IRAP, and 
they want all these programs changed. Could 
you give us some of your own personal ex- 
periences with these programs, how they might 
be improved and the effect of the changes 
you are recommending, as to how they would 
improve the picture as far as you are 
concerned? 
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Dr. Shane: Most of our experience has been 
with the IRDIA program on which we have 
made submissions for the past two or three 
years. We find, as I mentioned that from a 
capital investment point of view it does cer- 
tainly give us an incentive and, as a matter of 
fact, we are building a new research lab near 
Toronto at the moment. The incentive has 
helped us in that way. However, as far as 
current expense is concerned, the effect of 
IRDIA has been very small, so it has not given 
us this opportunity to be able to say it is just 
as cheap to carry on research or just as 
expensive to carry on research in Canada as 
in Europe. In fact, it turns out it is more 
expensive. So in a competitive environment 
we find it hard to... 


The Chairman: Still on the basis of the 
differential as far as wages and salaries are 
concerned? 


Dr. Shane: Yes. 


The Chairman: I thought we were more 
efficient. 


Dr. Shane: Well, I think so too, but it is 
hard to persuade some of our friends. 


Senator Cameron: Could you expand your 
views regarding PAIT requirements that the 
projects should be exploited in Canada? 


Dr. Shane: Well, as I understand the 
requirements of the present contracts for 
PAIT, if you find it is uneconomical to proceed 
with the project in Canada that you have 
done the research on, then it is at ministerial 
discretion whether the program can be 
exploited outside the country, and if this dis- 
cretion is withheld then the research results 
become the property of the government. In 
carrying out these research programs, to a 
large extent know-how from outside Shell 
Canada would go into the program and we 
are reluctant, and I am sure that our compa- 
triots or friends in the other. companies who 
have done some of this research would also 
be reluctant, to release this as public knowl- 
edge. We feel that there should be the ability 
to exploit this wherever it is economically 
sound. It may not be economically sound or it 
may be impossible, for example, to exploit 
the tar sands development because of political 
reasons. 


Senator Cameron: Yes, for political reasons. 
Can you tell us how we can sell this idea to 
the government, if you have spent some 
money, the government putting up 25 per 


Science Policy 


cent or whatever it is, to develop a project 
and then you drop it but you use it some- 
where else? Somebody has to sell the govern- 
ment of Canada, saying, “Well, we have 
invested this money and there is no direct 
benefit to us at the moment but it is being 
used somewhere else.” What is your answer 
to that, that we are benefitting by what we 
. are getting from these other countries; is that 
the answer? 


Dr. Shane: No; I think what we would 
recommend is that the loan would be repaid 
and possibly some penalty provided because 
it is not exploited in Canada and it could be 
exploited elsewhere. Or if it is an invention, 
it would be patented in Canada and the royal- 
ties would come to Canada. 


The Chairman: Of course at this stage all 
the members constitute a panel here, so if 
you want to intervene at any time it would be 
most welcome. Do you have any comments, 
Mr. Sutherland? 


Mr. Sutherland: No, Mr. Chairman. I think 
it is difficult for an international company to 
be hampered by this inability to exchange 
information. I think these are facts of life 
really. You can say it should not be this way 
but these are facts of life and I think it 
makes it very difficult for a company with 
international affiliations to be hampered this 
way and therefore it makes the companies 
reluctant to use the program. 


Senator Cameron: In this committee we 
have to be very realistic and practical in our 
recommendations, and we are trying to get 
some hard answers from you people. The 
Shell brief at page 5 says: 

The basis for termination of the agree- 
ment should be broad and not be subject 
to ministerial discretion. 


The Chairman: We hear that too from the 
universities. 


Senator Cameron: Yes. Nobody wants to 
have control, but in reality somebody has to 
have control. 


Dr. Shane: That is very true. The corpora- 
tion, however, will be investing a large 
amount of money as well having a loan from 
the government, which will be repaid. 


The Chairman: You are still speaking about 
PAIT. However, what about the other 
programs? 
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Dr. Shane: Can I answer as to the PAIT 
one first? It is very difficult to invest money, 
knowing that you finally may come to a deci- 
sion that further research funds are not worth 
spending—you know, that is a hard decision 
for research people anyway, but you do come 
to that decision some imes—and it is hard, 
knowing you cannot terminate it without the 
minister’s agreement. He may not agree with 
your decision. Therefore, there has to be 
some way of coming to an agreement on this, 
that it can be termina‘ed, and by which the 
company can protect itself. It feels at this 
stage that there is no way of protecting itself, 
that it is involved in an agreement which it 
cannot terminate under any circumstances. 


Senator Cameron: The minister may feel he 
has to have some protection too. 


Dr. Shane: I realize that. However, you 
were just asking why we cannot use the pro- 
gram and I am trying to point out what both- 
ers us about it. How it can be resolved is 
something, I am sure, can be worked out. I 
am not a lawyer and I cannot tell you exactly 
how it would be. However, I feel that there 
has to be some give and take in this arrange- 
ment in order to be able to terminate a pro- 
gram rather than to have to continue it. 


Senator Grosart: Mr. Chairman, could I 
make a comment on PAIT? I was interested 
in the suggestion I thought was made that 
funding under PAIT was not applicable to 
research and development fundings outside of 
Canada. I went upstairs to get my documents. 


The Chairman: I noticed that. 


Senator Grosart: I would like to quote this, 
and it is something from the department: 

This program seeks to promote the 
growth and produc'ivity of efficient and 
competitive manufacturing in processing 
industries in Canada by the application of 
science and technology to the develop- 
ment of new and improved products and 
processes for commercial markets at 
home and abroad. 


This is PAIT. Is the department saying 
something that industry does not understand? 
This has been a quotation from the annual 
report of the department, what was then the 
Department of Industry. 


Dr. Shane: If you are asking me to answer 
this, I think the problem is in the contract, 
the way the contract is worded, that it leaves 
all of these things completely at the discretion 
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of the Minister. It is very difficult for a cor- 
poration to enter into a contract to spend 
money without any knowledge of whether, 
when the time comes, if you decide it cannot 
be exploited in Canada, that you don’t know 
that you can exploit it elsewhere. 


Senator Grosart: But if the department is 
correct, it is not a criterion that can be 
applied by the minister or anybody else. If 
the department is correct in the statement I 
have read, you are entitled to funds to devel- 
op new or improved products and processes 
for commercial markets at home and abroad. 
Is the evidence we are now having that the 
department is, in its ministerial decisions, 
running contrary to its own statement? That 
is all I am asking. 


The Chairman: We will let you answer, if 
you have an answer, Dr. Shane, or if you 
have any comment at the moment. 


Dr. Shane: Why don’t we let somebody else 
comment because I am sure others wish to 
speak too. 


Mr. Cogan: I think you refer, Senator Gro- 
sart, to exploitation of products in domestic 
or foreign markets rather than technology? I 
believe that is the interpretation. 


Senator Grosart: No, it says the application 
of science and technology to the development 
of new or improved products and processes 
for commercial markets at home and abroad. 
I cannot think of a broader definition of the 
eligibility of any corporation for funding by 
the Department of Industry, Trade and 
Commerce. 


Dr. D. C. Downing, Director of Research, 
Shawinigan Chemicals Division, Gulf Oil 
Canada Limited: I have read with great 
attention the fine print of the contract forms 
of the Department of Industry and they go 
somewhat beyond what is in the general 
report that Senator Grosart just read. I think 
the wording is something to the effect that no 
technology developed is to be transferred out- 
side of Canada or to another company inside 
Canada without the consent of the Minister. 
So, although you can market abroad, and of 
course they are very happy that you do, you 
cannot transfer the technology outside of 
Canada without ministerial consent. 


Senator Grosart: I am sure there is nothing 
wrong with the minister being able to use his 
discretion as to whether there should be a 
transfer of technology. This is a question we 
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are up against, Mr. Chairman, over and over 
again where industry says, ‘““We don’t like the 
ministerial discretion.” There is an Act which 
spells out very clearly what their rights are 
and we are over and over again up against 
this proposition where industry, universities 
and other people come here and say, “We 
want a shoulder to cry on but we will not be 
specific as to our rights under the Act.” 


If the Minister is not administering this act 
in terms of the provisions of the act, then you 
have a complaint to the minister. This is what 
I do not understand. You may have a con- 
tract, as our friend Dr. Downing here says, 
that seems to restrict it. The only restriction I 
could see in it is that the minister has some 
discretion. 


The Chairman: You mean you don’t want 
ministers to be eliminated. 


Senator Grosart: Certainly not. I come back 
to what we have said over and over again, if 
you are going to have the funding and spend- 
ing of political money, you have to have 
accountability, and there is one person who 
will have to account for it and that is the 
minister. : 


The Chairman: This is the first time, Sena- 
tor Grosart, that I have heard you being so 
anti-Marxist, for Marx once said that at some 
stage of the evolution of humanity the state 
would wither away. I am glad that you are 
against it. 


Senator Haig: I think you should direct 
that question to the oil companies, Mr. 
Chairman. 


Mr. Cogan: I think I would like to make it 
clear that we do not see anything wrong with 
the PAIT act for its purposes, and I think it 


is entirely correct that there should be discre- — 
tion as it stands. I think the question really — 


is, is it applicable under the circumstances to 
an international company? I think the fact is 


that it probably is not, primarily because of — 
the question of the technology referred to and © 


the inability to keep one piece of technology 


unscrambled from another piece in case the | 
effort is unsuccessful and the inability really — 


then to transfer all of the technology to the 
government when only part of it was proba- 
bly started from the experiment in question. 
I think that PAIT is useful where these con- 
ditions do not exist but I do not think it is 
the answer to the question of what might be 
done under the circumstances where you 
have international technology involved that 


| 
Q 
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way. I do not think we can complain about it 
and I do not think we have really a solution 
as to what the alternative is. It is not an 
objection; it is just that we don’t accept it. 


The Chairman: That is worse. 


Dr. Shane: May I comment on that? I think 
that is exactly the point that I was trying to 
make, that we have been approached by the 
Department of Industry asking us why we 
find it impossible to use PAIT. I am trying to 
demonstrate the problem that we have. I 
think it is because—and I mentioned this ear- 
lier—any research we undertake under PAIT 
would undoubtedly have a background of 
research that has been done outside the coun- 
try, and to try to unscramble, as was, I think, 
the expression, what was developed in Cana- 
da and what was fed into it from outside 
Canada becomes rather an_ impossible 
situation. 


Senator Cameron: I assume, however, that 
when this act was being drafted the depart- 
ment called in people from the oil industry 
and discussed it. This act was just not a 
brainchild of the Department of Industry but 
has been hammered out in consultation with 
the oil industry. Is this not correct? 


Dr. Shane: No. As far as I am concerned, 
and I am not sure about the other oil compa- 
nies, we were not brought into consultation in 
the development of the act but we have been 
approached rather recently, within the last 
year, as to why we have not been able to 
exploit it. These are the reasons. I thought it 
would be worthwhile presenting them to this 
committee. 


Senator Cameron: We are not trying to be 
difficult. 


Dr. Shane: No, I realize that. 


Senator Cameron: In _ fact, there is 
unanimous agreement that these acts’ could be 
changed. We are trying to find out what are 
the alternatives. 


Mr. Cogan: They need to be changed if you 
want them per se to apply or some other 
method of obtaining a similar result. 


The Chairman: Senator Robichaud. 


Senator Robichaud: Mr. Chairman, I do not 
want to interfere with Senator Cameron’s 
questions. We are on the subject of PAIT, 
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and this is a related question. Dr. Shane on 
page 4 of his brief states: 
The PAIT loan interest rates are high 
and this essentially amounts to high cost 
financing for a successful project. 


On page 5 he states: 


Interest charges on repayments of loans 
should be reduced to a level competitive 
with commercial financing. 


Would you elaborate on that insofar as what 
would be the difference between the commer- 
cial financing rate and the interest charged 
under PAIT? 


The Chairman: That might be considered 
an unfair question. 


Senator Grosart: It is a very hard question, 
Mr. Chairman. What is the PAIT interest 
rate? 


Senator Robichaud: As compared with com- 
mercial financing? 


Dr. Shane: I have a calculation. 


Senator Grosart: What is the PAIT rate? 
We don’t have to have any calculation. 


Dr. Shane: Assuming that the PAIT rate... 
Senator Grosart: But what is it? 


Dr. Shane: I imagine it changes with each 
contract and it would depend to a large 
extent on what the commercial rate is. 


Senator Robichaud: On what basis are the 
PAIT rates charged? There must be a basis. 


Dr. Shane: There is a basis that is set in 
the agreement. It is the way the different 
programs work together that... 


The Chairman: Would it not be the govern- 
ment rate plus something? 


Dr. Shane: If you assume that you get a 
commercial loan at the same rate as the PAIT 
loan, because of the various income taxes and 
IRDIA grants and such, it turns out that a 
PAIT loan costs more than twice what the 
commercial loan would cost. 


Senator Robichaud: Could you give us a 
concrete example? I am not completely 
satisfied with your answer. 


Dr. Shane: I have a calculation here that 


has been made. Perhaps I could call on my 
colleague to explain this calculation to some 


extent. 
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Mr. M. Mezzrobba, Manager, Tax Research 
and Administration, Shell Canada Limited: 
Basically the calculation was based on two 
loans, onea private loan and the other a PAIT 
loan, on a particular research and development 
project. What happens is that under PAIT, 
and I better just have a look at the calcula- 
tion, you are allowed an income tax deduc- 
tion only on the amount of the company’s 
expenditures. This amounts to 50 per cent of 
your initial outlay in the first year. One must 
also consider the fact that under IRDIA you 
could only obtain 25 per cent of the compa- 
ny’s cost, which again is 50 per cent of your 
total outlay. If you use the discounted cash 
flow method on pay-back within one year, 
you find that, and this is based on interest 
rates of 64 per cent, you find that on a loan 
or a PAIT grant of $500, in one year the 
additional cost under PAIT is just in excess 
of $22. In other words, it is a rate of about 9 
per cent before tax. This is using identical 
rates under both methods. The difference 
here is mainly the fact that it is the present 
value of the income tax dollar that you do not 
get under PAIT plus the IRDIA grant that 
you do not get under PAIT until you repay 
the loan. 


The Chairman: You say it does not have 
anything to do with the interest rate though? 


Mr. Mezzrobba: No, it is the cost. I think 
that is the point Dr. Shane was trying to 
make. 


Senator Grosart: That sounds like a little 
bit of specious reasoning to me. I have heard 
this argument by accountants and actuaries 
before about the difference between the 
interest rate and interest cost. The interest 
rate is something laid down by the grantor of 
a loan. The interest cost is something that is 
dependent entirely on the ability and the 
efficiency of the loanee to handle it. If your 
inability to handle the loan is caused through 
inefficiency, then I think you should stop 
criticizing the government and start worrying 
about your own ability to handle money. The 
essential thing is the interest rate at which 
you can borrow money from the government. 
I would suggest to Shell Oil that it is a very, 
very serious charge to say that under a gov- 
ernment incentive program the interest rate 
for borrowing money is higher than that at 
which you can borrow money in the market. 

Mr. Chairman, I think we should just 
resolve this. It is a very, very serious charge 
that also runs through IRDIA, where again 
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we have the same kind of concept. If the 
government is this stupid, let us know, and 
let us have it clearly laid on the Shell Oil 
Company and say that the government is this 
stupid, that it is offering an incentive pro- 
gram that is more costly than borrowing 
money on the market. 


The Chairman: I will allow your question, 
Senator Grosart, but I want to warn you that 
there is a limit to you defending the 
government. 


Senator Grosart: Mr. Chairman, may I just 
say something further? 


The Chairman: I appreciate that it is a 
very serious matter. 


Senator Grosart: I would just like to say 
this, that we are not in any way political 
here, I would like to believe that when the 
Department of Industry, Trade and Com- 
merce comes up with what they call an incen- 
tive program, knowing that they have con- 
sulted industry as they have, that it is not as 
nonsensical as we are now given to believe. 
This has nothing to do with politics; this is 
part of my belief in thé democratic process 
and the government of Canada. 


Senator Robichaud: I wanted to ask that 
very question. 


Dr. Shane: May I say that there is nothing 
in this brief meant to be a criticism of the 
government. We have been asked to indicate 
the problems we saw with these various pro- 
grams. If you think we are implying that the 
government is charging too high a rate of 
interest, this is not really what we are trying 
to say. Perhaps we have said it poorly. What 
we are trying to say is that it turns out that 
one of the things that is difficult to handle 
with PAIT is that it turns out to be more 
expensive to borrow money under PAIT than 
it is with commercial loans. This is not 
because they are charging too high a rate, it 
is because of the way the various acts work 
together, the Income Tax Act the IRDIA pro- 
gram and so on. We are just pointing out 
some of the difficulties that we have run into. 
We are not criticizing anybody. 


Senator Grosart: But this is called a gov- 
ernment incentive program. It does not seem 
to be an incentive at all. 


Senator Robichaud: Would you like the 
government to get rid of it? 
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Dr. Shane: No. I think certainly it must be 
useful to people who are using it. I am 
explaining why we find it difficult to use. 


Senator Grosart: I would like to ask this. 
The water bomber people, the satellite com- 
munications equipment people, the electro- 
magnetic prospecting equipment people, the 
flight safety devices people, the advanced 
machinery and machine tools people, the 
techniques for the transportation of solids by 
pipeline people, the woods harvesting equip- 
ment people, the data display devices people, 
the air pollution monitoring instruments peo- 
ple, all of whom have taken advantage of 
PAIT, of the PAIT incentives, are they paying 
higher rates to take advantage of the PAIT 
loans than they could have borrowed money 
on the commercial market? Are they crazy? 


Dr. Shane: I cannot say. 


The Chairman: You do not have to justify 
their behaviour. 


Senator Robichaud: I think it costs them 
more to take advantage of PAIT than it would 
if they were going to use regular commercial 
financing, according to this. 


Dr. Shane: If our calculations are correct, 
we think it does. 


The Chairman: I think there was a gentle- 
man who wanted to make a comment earlier. 


Dr. Downing: Mr. Chairman, last December 
I was at our meeting by invitation with the 
Department of Industry officials in Ottawa 
along with a number of other industrial 
people, and a similar calculation was offered 
then. It was done by another company and 
the basis may have been slightly different but 
it did show a similar thing. I think the 
Department of Industry already realizes this 
and is thinking hard of ways to correct it. 
However, they did admit to us at the time 
that the calculation was correct, that it was 
somewhat higher than had been expected. 


Senator Cameron: Mr. Chairman, if we 
accept this statement as it is, in effect it is a 
disincentive program. 


The Chairman: Yes, creating clients for the 
banks. 


Mr. Cogan: I think it depends on the cir- 
cumstances completely. What really happens 
is that it is not the interest rate; it is the 
interaction between that and the IRDIA. Due 
to the time payments on those it does not turn 
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out to be much of an incentive for a success- 
ful development. For one that is highly risky 
it is probably well overcome. It certainly has 
its place and it is obvious, since these compa- 
nies took it up, that they felt it was going to 
be an incentive. I think we have just been 
talking about why it has not proven to be an 
incentive in particular cases. 


Senator Cameron: I don’t want to spend 
more time on this but it does require more 
looking into to see how the _ interaction 
between these different programs may be 
cancelling each other out. I had some other 
questions for Shell but I would like to get on 
to Syncrude because I practically grew up 
with the tar sands. 


The Chairman: I knew you would come to 
this eventually. 


Senator Cameron: The time is getting on 
and I did not want to monopolize things. 


Senator Robichaud: You are not. We are 
taking advantage of your time. 


Senator Cameron: That was a very good 
intervention as a matter of fact, that last one. 

The tar sands development is a tremendous 
process. To me it is one of the most exciting 
things in Canada. Again, however, there are 
some contradictions in this brief in relation to 
the current policy. Just in the last week or 
two we had the independent oil producers 
down here who wanted to get a pipeline to 
Montreal, and we had some well known oil 
companies looking upon this with some dis- 
favour. We may come back to that later on. 


The Chairman: Yes, that had very little to 
do with research. 


Mr. Cameron: It is a product of research 
though. Could the witness give a description 
of the present-day relations between Syn- 
crude, the government and the universities 
regarding the tar sands project? The sugges- 
tion is made here, and it has been made by 
several others, that there is no co-ordination 
between government labs, universities and 
industry. This is a multidisciplinary project. 

Your submission raises a number of ques- 
tions: Have university researchers shown any 
personal interest? I know quite a few who 
have. Is the work in the government and 
university sectors making any contribution to 
this development? Are there any hindrances 
to effective collaboration between the various 
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sectors? And how is existing federal govern- 
ment science policy related to the problems 
concerning this project? 


Mr. Stewart: There were a fair number of 
questions there. I think we have been quite 
fortunate in the co-operation we have 
received from the federal government 
through the mines branch. They have been 
carrying on studies of a rather narrow seg- 
ment of the overall process for a number of 
years and at one time owned the experimen- 
tal plant on the site, as you know. The Alber- 
ta research council is very seriously interest- 
ed in the tar sands and have published many 
papers. Their studies are not so much on pro- 
cesses as on, let us say, the composition of 
the tar sands, the heavy mineral content and 
the overall geology. There are a number of 
University of Alberta professors who do con- 
sulting for us. And we utilize a number of 
professors of chemistry, organic chemistry, to 
supplement our own staff. So I would say we 
have been quite fortunate in the relations we 
have had with the universities and the feder- 
al and provincial governments. 


Senator Cameron: There is a suggestion, 
and not just by your company but by others, 
that there has been lack of collaboration 
between universities, the government and 
industry. We would like to pin this down in 
specific terms. Right here on page 5 of your 
brief you have a heading “Need for 
Co-ordination”’. 


Mr. Stewart: As the brief points out in, I 
guess it is, the next to last paragraph, it is 
unfortunate, although we can understand 
some of the reasons, that the provincial gov- 
ernment and the federal government have 
backed in and out of the tar sands two or 
three times. There have been occasions dur- 
ing world war 2 when the federal government 
was quite active, and then when the emer- 
gency became a little less intense their 
interest logically evaporated. I think this is 
probably the main thrust of our argument, 
that there has bee~ no continuity. It is just 
difficult to justify even academic research 
when the provincial policy has prohibited 
development of the tar sands. 


Senator Cameron: Why has the provincial 
government prohibited development of the 
sands? 


The Chairman: We of the east are very 
much interested in this kind of dialogue. 
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Mr. Stewart: As you are aware, I am sure, 
the province of Alberta normally obtains 40 
to 43 per cent of its commercial revenues 
from the oil industry. Since the markets for 
Alberta crude are quite severely prorated, it 
has been felt for a number of years that any 
substantial amount of tar sands production 
would deflate conventional crude and might 
reduce this source of income. We have very 
few friends and lots of enemies in the club. 


The Chairman: You are not part of the club 
yet. 


Senator Cameron: We wish you luck any- 
way. You go on in connection with this mat- 
ter at page 5, the last paragraph, and say: 

Much effort has been expended on 
abnormally high-grade coarse-grained tar 
sand, the type most accessible from out- 
crops. Industry in Canada has been 
severely misled by these studies. 


Mr. Stewart: I think unfortunately in the 
past a great many samples were collected 
almost at random along the banks of the 
Athabaska and from various core holes. I 
think there has been a tendency to categorize 
the entire tar sands as being represented by 
individual samples, and this is not the case 
because it varies to a very marked degree 
even within distances of 200 to 300 feet later- 
ally. Sometimes the analyses would perhaps 
lead you to undertake the development of a 
process which would be suitable for the spe- 
cific sand analysis but you would find that 
there was no sand like that once your equip- 
ment was built. However, I think perhaps 
there should be a self-accusation as well as a 
condemnation of others because anyone who 
is guilty of that type of work deserves the 
type of information he gcts. 


Senator Cameron: This is what I would 
think. As a matter of fact, I used to keep a 
sample in my office. I used to show visitors 
from the far east how I could squeeze the oil 
out with my fingers. 


The Chairman: Visitors from Winnipeg. 


Senator Cameron: Yes. I could hardly cred- 
it it, the number of people, university people 
and oil people who have worked on this, that 
they could be guitly of such poor sampling. 


Mr. Stewart: I do not think it was 
appreciated for quite a number of years that 
there was such a tremendous variation in 
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bitumen content, in the fines content and in 
the grain size, and it is only with the more 
intensive drilling in the last 10 years, let us 
say, that people have begun to appreciate the 
tremendous variations throughout the deposit. 


Senator Grosart: Perhaps we need a nation- 
al science policy, Mr. Chairman. 


Senator Cameron: I would think this was 
an elementary thing, that there should be a 
uniform system of sampling. However, that is 
just a detail. 


The Chairman: 
important detail. 


However, it is still an 

‘Senator Cameron: Yes, indeed. One can 
understand how in 10,000 square miles there 
is bound to be a variation in the content. Has 
a system of sampling been evolved that can 
give a more accurate documentation than we 
have had so far? 


Mr. Stewart: Yes, sir, we think we have it. 
We are currently co-operating with the one 
commercial venture in the area to try to 
develop a set of benchmarks in analysis so 
that we both know where we are going. So in 
that respect there is progress being made. 


Senator Cameron: Are you going anywhere 
until we get another oil policy?— 


Mr. Stewart: I do not believe there is an 
answer to that. The conservation board has 
yet to reach a decision on our last hearing. 


Senator Cameron: You say that there is a 
need for a continuing program to update, 
broaden and disseminate material on prob- 
lems, namely basic construction conditions, 
and practices, frost penetration rates in vari- 
ous soils and under various conditions, pro- 
tective measures against frost, and so on. This 
is a problem of the whole north country actu- 
ally. Have you any specific suggestions as to 
how this might be handled? 


Mr. Stewart: I do know that the federal 
government has extensive muskeg studies 
under way. I think it is Dr. Radforth, is it 
not, who is the world expert on muskeg. I am 
not able to offer any concrete suggestions to 
you at this moment. 


Senator Cameron: You touch on another 
thing, apart from the industrial aspect; you 
are one of the few who recognizes the socio- 
logical problems there. You referred in your 
submission to the training of the Metis and 
the Indians, and so on. I believe that under 
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the program New Start, which is designed to 
do some of the things you suggest, the premi- 
er of the province is reported in the newspa- 
pers to have taken a delegation up through 
this country and to have come back with a 
statement that he has very great reservations 
about this program New Start being capable 
of meeting the needs. I don’t know whether 
you say that comment or not. He seemed to 
feel that the whole concept was not sound. I 
am paraphrasing that a bit. I don’t want to be 
unfair to the premier or anybody else. 


Mr. Stewart: I am sorry, I did not see that 
reference. I saw the newspaper coverage of 
the trip in general but I was not aware he 
had said that. 


Senator Cameron: In any case, what expei- 
rence have you had with trying to train the 
Metis and the Indians surrounding a plant to 
work in this area? 


Mr. Stewart: We have had basically no 
firsthand experience. Our operations in the 
McMurray area were terminated about four 
years ago when our first application was 
turned down. We had to reduce our work 
force and we moved back to Edmonton where 
we have an engineering office and a laborato- 
ry. We have a total of about 62 technical 
people in Edmonton. Because of the waiting 
game we have had to play we have not been 
in a position to expand and move into the 
area of training. Certainly another commer- 
cial project in the tar sands, I think, would 
have to employ and would have to train the 
population in the McMurray area. 


Senator Cameron: Isn’t that a pretty long- 
term project though? How long do you think 
it would take to train people who could work 
in that plant effectively and efficiently? 


Mr. Stewart: Well, sir, the only analogy or 
similar situation about which I have firsthand 
knowledge would be the _ utilization of 
Eskimos on drilling rigs by the Peter Boden 
Drilling Company. They had, I think, quite a 
happy experience with Eskimos as rig hands. 
I think the actual oilfield experience period 
was something like six months before they 
were put on a rig. They do, I believe, get a 
somewhat higher level of education in the 
schools at Aklavik. 


The Chairman: Or Univik. 
Mr. Stewart: Yes. 


Senator Cameron: Well, I think that is 
another kettle of fish though. 
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The Chairman: Well, Senator Cameron, if 
you wish, please ask another question. Then I 
think we may even have time to come back to 
you. 


Senator Cameron: I have had my share 
anyway. 


The Chairman: You have had a good share, 
yes. 


Senator Cameron: On the question of the 
Eskimos, I think we must recognize that any- 
body who has worked with the Eskimos and 
the Indians finds a very great difference 
between the adaptability to modern technolo- 
gy of the two. I have seen some of these 
cat-skinners up on the DEW Line, and they 
seem to take to it like a duck to water. I am 
referring to the Eskimos in that employment. 
They can haywire a motor together and go 
scooting down the MacKenzie River whereas 
an Indian will throw up his hands and just 
abandon the ship, so to speak. So there is 
quite a difference between the adaptability of 
the Eskimos and the Indians. 


The Chairman: The Eskimos have been 
exposed to the white civilization for too long, 
I guess. 


Senator Cameron: I will shut up now. 
The Chairman: Senator Robichaud. 


Senator Robichaud: Mr. Chairman, may I 
proceed from the tar sands to pure oil and 
direct a question to Mr. Cogan? As a regular 
listener to Hockey Night in Canada, I am well 
aware that Imperial Oil is involved. My ques- 
tion is based on the statement in your brief at 
page 12 where you have this: 

The performance of university gradu- 
ates (question B2)—we have found the 
performance of top-ranking men from 
Canadian universities to be fully equiva- 
lent to the performance of their counter- 
parts trained abroad. 


I must say we are pleased to hear that. Then 
further down you say this: 

The Supply of Scientific Manpower 
(Question B4)—At the present time we 
find there is a good supply of competent 
chemists and chemical engineers. There is 
some shortage of geophysicists, geologists 
and mechanical engineers. 


We have been told many time that there is 
at the present time a surplus of PhD.’s in 
Canada. What is your experience as a compa- 
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ny, one which does a great deal of hiring of 
scientists, in this field? Do you feel you can 
get an adequate supply in Canada or do you 
find there is a surplus of PhD.’s? 


Mr. Cogan: I think I would answer this 
way, that we feel we have no difficulty cur- 
rently in securing high quality, competent 
PhD.’s for our requirements. We feel that 
perhaps the ease with which we can obtain 
them indicates some degree of surplus. I 
think there is a problem in some degree of 
perhaps too high a degree of postdoctoral spe- 
cialization that creeps into it to some extent. 
However, our own experience is that there is 
certainly an adequate number and, based 
upon our recruiting experience, I think it is 
fair to say there is probably some surplus. 

I don’t know whether my colleague, Dr. 
Caesar, would care to comment. 


Dr. C. H. Caesar (Deputy Manager of 
Research, Imperial Oil Limited): Mr. Chair- 
man, I would support that statement. 


The Chairman: Perhaps we might have 
some general comments from around the 
table at this time. : 


Dr. Shane: I would say, from our point of 
view, that we find there is an adequate num- 
ber of postgraduate people and possibly a 
surplus. To be more specific, we hired a che- 
mist with a postgraduate degree recently and 
he tells me that quite a number of his year 
are still looking for work. 


The Chairman: Mr. Sutherland, would you 
like to comment? 


Mr. Sutherland: J would like to refer this to 
Mr. Downing of Sheridan Park. 


Mr. Downing: Yes, I think up until a few 
years ago, and I think it was perhaps three 
years ago, we were having problems in 
obtaining qualified people in Canada but I 
think in the last year or so we now find it 
possible to hire qualified PhD. people fairly 
readily. 


The Chairman: Would you like to comment 
on this, Dr. Henderson? 


Dr. Henderson: Yes, I would, Mr. Chair- 
man. I would state that in our experience the 
situation is that we agree with this statement, 
that there is a shortage of geologists and geo- 
physicists just the same as in the earth 
sciences. We have experienced difficulty in 
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recruiting our requirements and have been 
forced to go abroad to Europe, to England, 
Holland, and France. 


_The Chairman: Is this a scancity in terms of 
quantity of quality? That is, with the type of 
people you want to have? 


Dr. Henderson: Yes, the type. We are look- 
ing for honours graduates and usually with at 
least an honours bachelor’s degree. We hire 
them though at the level of masters and the 
PhD. level. We have found that there are 
very few PhD.’s interested in going into 
industry, although there has been a slight 
improvement in that trend. I don’t know that 
the production in the earth sciences is 
increasing at the rate that it is in some of the 
other disciplines. From our experience and as 
we see the university graduating classes that 
are coming, I don’t think there is going to be 
a surplus within the foreseeable future. 


The Chairman: Perhaps a surplus might be 
a desirable thing. © 


Dr. Henderson: Perhaps it might. I think it 
might be in the more poorly trained levels, at 
the pass degree level, for instance. These are 
usually not acceptable to industry. 


Senator Robichaud: This is my last ques- 
tion. I think it is a related one. If I remember 
correctly, we have been told that in certain 
government departments and elsewhere there 
has been a tendency for scientists to move 
out, to transfer or move to some other field. 
What is the experience of the companies 
represented here in this respect? I would like 
to have comments from the different com- 
panies. 


Dr. Henderson: We _ have _ certainly 
experienced this and found it to be the case, 
in that the earth sciences seem to have a 
heavy mortality. We seem to be stocking the 
government. 


Senator Robichaud: What kind of mor- 
tality? 


Dr. Henderson: Changing allegiance from 
industry to government and to universities. It 
just seems that it has been particularly heavy 
of late. 


The Chairman: That is people coming from 
universities, going to work for you and then 
moving to the government? 


Dr. Henderson: Yes, after anywhere from 5 
to 15 years in industry. 
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Senator Robichaud: This is not what the 
civil service federation tells us. 


Dr. Henderson: I can assure you that we 
have personally been responsible for staffing 
some of the departments in government. I am 
quite sensitive on the point. 


The Chairman: And this is not a new way 
to build a lobby. 


Dr. Henderson: Well, we have thought of 
that. 


Mr. Cogan: I think it does depend upon the 
area you are speaking of. As a whole, our 
turnover has not been high in, shall we say, 
the manufacturing and refining chemicals 
areas; it has been somewhat higher in the 
earth sciences. I feel there has been some in 
both directions. I think it is healthy to have a 
certain amount of it. 


The Chairman: Any other comments? 


Mr. Sutherland: Mr. Chairman, I think that 
just because a man has a PhD. does not mean 
that he is a very versatile scientist. He may 
or he may not be. I think that industry by its 
very nature needs to have versatile scientists. 
Very often a man becomes unhappy in 
industry because he finds shortly that he is 
moved to some project for which he perhaps 
was not trained at the university, and he 
looks around and sees that the national 
research council are doing this kind of thing 
that he likes to do, and so he tends to move 
there or perhaps go back to university. 

I think this versatility of scientists is a 
very, very important thing in industry 
because industry cannot afford usually to hew 
to one particular narrow line; it must move 
its men around to be able to solve different 
problems. 


Senator Phillips: Mr. Chairman, I would 
like to get some comments on the ratio of the 
expenditure on advertising versus research 
by the different companies. 


The Chairman: This is an intriguing ques- 
tion. Perhaps you do not have the figures 
to-night. 

Mr. Cogan: I could give you a very rough 
approximation. It would be about three times 
research work to advertising. 


Senator Robichaud: Three of research to 
one of advertising? 


Mr. Cogan: Yes. 
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Senator Phillips: That is a rather pleasant 
surprise. I thought it would be the other way 
around. 


Dr. Shane: I am afraid I do not have the 
specific figures but I think it would be 
research more than advertising. 


Mr. Sutherland: Presumably one defines 
research as innovation and the development 
of projects. I would say it far outweighs the 
advertising. 


The Chairman: Yes, that is the way we 
understood the definition. 


Mr. Sutherland: If you are just talking 
about very narrow research, I mean such as 
in a lab, then probably the other prevails. 
However, I think that technological innova- 
tion is away ahead of advertising. 


Senator Grosart: Are you speaking of 
research expenditures in Canada _ versus 
advertising expenditures in Canada? 


Mr. Sutherland: I am talking about in our 
own company. 


Senator Grosart: In Canada? 
Mr. Sutherland: In Canada, yes. 


The Chairman: Senator Grosart, do you 
have any other questions? 


Senator Grosart: Mr. Chairman, if you 
would allow me, I would like to return to the 
IRDIA debate because we Know that IRDIA, 
for example, is the result of pretty careful 
consideration by people whom we regard as 
intelligent as to a better way of funding 
research than that provided by section 72a of 
the Income Tax Act. We have had a substan- 
tial number of briefs here praising IRDIA 
and PAIT and some of the other programs, 
DIR and so on. We seem though to have had 
evidence tonight that the people who are re- 
sponsible for developing charitable incentive 
programs just do not know what they are 
doing. And that worries me. 

The evidence from sponsors of these pro- 
grams indicates that they are doing a remark- 
ably good job. PAIT, for example, has result- 
ed, according to the department, in some $46 
million worth of Canadian exports abroad. I 
wonder if any of the critics could say that in 
their own research programs they could 
match that or come up with something that 
would say it is a little better than PAIT? Has 
anybody had anything like $46 million worth 
of Canadian exports abroad out of their 
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research programs where they didn’t have 
anything to do with PAIT and IRDIA? 

My point, Mr. Chairman, is that this is 
very, very essential. I am not defending 
PAIT and I am not defending IRDIA. As you 
know, I have studied these programs, all of 
the incentive programs. I have to believe that 
the kind of people we have in the Department 
of Industry, Trade and Commerce today 
know what they are doing. If they are as far 
wrong as has been indicated tonight, then I 
think this committee has to sit down and 
really take a very hard look at the whole 
Department of Industry, Trade and Com- 
merce. I, quite frankly, do not think it is as 
bad as we have been told tonight. 


Mr. Cogan: I think certainly the result of 46 
million in exports, such as the effect of the 
program has apparently been, is to be com- 
mended. I come back to the comment that 
they have asked why in one area it has not 
had the success it has had in others. That is 
all we have been addressing ourselves to. The 
fact is that, to get at the various sectors of 
the economy, where there are different cir- 
cumstances, you probably need to have differ- 
ent types of approach. The PAIT approach, 
valuable as it undoubtedly has been, does not 
suit certain circumstances. On the other hand, 
some of the others have been more successful 
from our standpoint in providing incentives. 
That is true of IRDIA, and to a small degree 
of the IRAP program. 


I think all of them have been doing a job. 
The question is: How can a better and more 
satisfactory job be accomplished? I think 
there is no intention, at least not on my part, 
to criticize the existing programs. We are 
simply trying to give constructive suggestions 
as to what the problems are. 


Senator Grosart: Except that I cannot think 
of a more serious criticism than that a 
Canadian government incentive program 
offering financial assistance to industry, costs 
more than you can borrow on the market. I 
cannot think of a more serious criticism than 
that. And that is the criticism, if I understood 
the statements I have heard tonight, that has 
been made. 


Senator Robichaud: On this very point, Mr. 
Cogan, and maybe I did not understand, it 
seems to me I heard you say earlier it could 
be that if a program under PAIT is successful 
it could cost you more money than if you had 
borrowed on the commercial market. On the 
other hand, it it is not successful, then you 
would save money. 
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Mr. Cogan: That is correct. 


Senator Robichaud: If your program is 
successful or if this type of research is 
successful, it is to the advantage of the com- 
pany. If you look at it on the overall basis 
you must be making much more money than 
if you had not undertaken this program. So in 
the long run it is really to the advantage of 
the company. 


Mr. Cogan: The research is to the advan- 
tage of the company, there is no question 
about that. That is if it is successful research. 
All I can say is that the way PAIT was 
working under those circumstances, it would 
tend to attract more risky rather than the less 
risky ventures. Maybe that is what it should 
do. 


The Chairman: Why not? 
Mr. Cogan: I am not criticizing that. 


Senator Robichaud: That is perhaps really 
its objective. 


Mr. Cogan: It obviously was. We were sim- 
ply asked our views as to how we viewed it. 


Senator Cameron: And I think you have 
pointed them out. 


Senator Grosart: May I ask this further 
question, Mr. Chairman? Would it be the 
view that tax concessions of various kinds, 
including rebates, tax holidays and so on, 
would be a preferable method of assisting 
research and development in industry rather 
than PAIT, IRDIA, DDP, DRB, IRAP, and so 
on? Would you prefer the tax concession 
route? 


The Chairman: With 
amount of money available? 


Senator Grosart: Well, the IRDIA example 
is that the money is about the same. The net 
result, if you do the arithmetic on it, is about 
the same at the moment as under section 72a 
of the income tax act. I am now speaking of 
the principle. Is it a better way? 


about the same 


Mr. Cogan: I think in principle it makes 
very little difference. The IRDIA program of 
grants has a definite advantage in the case of 
development of companies that are starting 
and have no taxable income. It is obviously 
an incentive to them to get going on research 
under the IRDIA program. 

In the case that goes with it, the tax route, 
as opposed to the incentive route, has an 
advantage perhaps solely from a timing point 
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of view, that it is a claim or deduction when 
making your tax payment rather than a grant 
received at a later date. 


Senator Grosart: You would not have to 
pay these exorbitant PAIT interest rates. 


Mr. Cogan: Well, if it were not those it 
would be the exorbitant commercial rates we 
would have to pay. 


The Chairman: Any other comments? 


Mr. Sutherland: I think Mr. Cogan has said 
it correctly, that you perhaps need both. You 
have to have a tax base to start with. If you 
have a tax base you might as well get it by 
that means. If you haven’t one, though, you 
are dead. You have to have some other 
mechanism. 


Dr. Henderson: If I might comment, Mr. 
Chairman, our company is faced with the 
alternative of favouring the tax routes be- 
cause we are a taxpayer but we don’t qualify 
for IRDIA. 


Senator Grosart: I think that is a very good 
point. 


Dr. Henderson: That is in our brief. We did 
qualify under the old act but not under the 
new one. 


The Chairman: I was going to say that 
again we need in Canada a kind of variety of 
approaches. 


Senator Grosart: I agree with you, Mr. 
Chairman. We come back to this thing that 
bothers me more than anything else, and that 
is that we had the incentive program or the 
tax concession program under section 72a of 
the Income Tax Act and, after looking at it, 
very knowledgeable people in the Department 
of Industry, Trade and Commerce have said, 
“No, this is not the right way. We are going 
to have a new way and from here on in there 
will be no concessions under 72a of the 
Income Tax Act.” Are these people so wrong? 
Did they take a universal approach when 
they should have taken an industry-integrated 
approach? It is the kind of question, if I may 
suggest this, Mr. Chairman, that we have to 
come up with some answer to. That is why I 
am not really being critical of the industry’s 
viewpoint because I have spent most of my 
life being an apologist for industry in Canada. 
I have learned that, by and large, there is a 
great deal to be said for the industry point of 
view. However, I have also learned that they 
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are not always charitable towards the at- 
tempts of politicians to help them. 


The Chairman: Senator Belisle. 


Senator Belisle: Mr. Chairman, I wish to 
say that I have many questions but the time 
for questioning was allocated to our very able 
vice-chairman. He did a very good job with 
the help of Senators Robichaud and Grosart 
as well as Senator Phillips. Knowing that we 
have heard from the witnesses very frank 
statements which created to some extent 
doubts in our minds, nevertheless this is a 
problem that this committee has to face, and I 
wish to say that, having been on deck since 
8.00 o’clock this morning and some of us will 
be going on deck again at 9.00 o’clock tomor- 
row morning, may I move the adjournment 
without being unfair to anyone? 


The Chairman: Before I entertain your 
motion, Senator Belisle, I would like to have 
the opportunity to ask one further question. 


Senator Belisle: You have that privilege. 


Senator Phillips: Remember the admonition 
about brevity, please. 


The Chairman: My questions are always 
quite brief. Since we have Mr. Sutherland 
where and he is a member of the Sheridan 
Park Association, I would like to say that we 
were told by some people last week that this 
kind of exercise was not too useful to spread 
around a country. When we visited the Park I 
had the other impression. I would very much 
like to have your feelings, after having been 
a member of that joint research operation, 
joint to a certain extent. 


Mr. Sutherland: I think that there is a 
place for joint research efforts regionally. I 
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am not too much in favour of having a big 
centralized setup in Ottawa, Toronto or else 
where. I think there are regional problems 
The big thing, I think, is that you have to 
maintain a high level of individual compe 
tence spread out geographically. Certainly 
you have to have a focus, but you cannot 
have one in every town in the country. 
think that you need to have sort of little 
catalytic points across the country, maybe at 
half a dozen places, which could act as a 
spark to your universities, if you wish, to 
your industries that are in the area. 

I think that those groups could well be 
specialized to some extent. It may be that you 
could have a tar sands group. It may be that 
you could have a fish group. We know of 
course in some of the government depart- 
ments that there are these sort of things. I 
think that regional laboratories, for exampl 
of the NRC have done a good deal for certai 
areas of the country. So I would be all i 
favour of having a limited number... : 


The Chairman: Of Sheridan Parks? 


Mr. Sutherland: Of Sheridan Parks or even 
government research laboratories. 


Senator Grosart: Senator Phillips is one of 
the causeway advocates. 


Senator Phillips: There have been too many 
of those now with no results. 


The Chairman: I prefer to call it the 
“pauseway”’. I want to thank you on behalf of 
the members of the committee. We thank you 
very much. Now, I will accept Senator 
Belisle’s proposal to call this meeting to an 
end. We will adjourn until 10.00 o’clock 
tomorrow morning. 


The hearing adjourned. 
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SUBMISSION 
OF 
CHEVRON STANDARD LIMITED 
TO 
THE SENATE COMMITTEE ON SCIENCE POLICY 


Recommendation 


It is recommended that the "Industrial Research and Development Incentives Act, 


Chap. 82, 


14-15-16 Elizabeth II" be amended so as to provide that companies 


incorporated outside Canada, but carrying on business in Canada, be eligible to 


receive research incentives. 


as 


(1) 


Chevron Standard Limited endorses the Government's incentives and 
assistance programs to stimulate research and development by 
Canadian industry. Also, we commend the Government for the 1967 
revisions (Bill C-252) to the program which removed the provisions 
for incentives from Section 72A of the Income Tax Act and included 
them in the "Industrial Research and Development Incentives Act". 
This revision produced a larger degree of incentive equity between 
eligible corporations, ; 
Chevron Standard Limited recommends that the Act be amended in 
such a manner that these incentives be extended to companies 
incorporated outside Canada but carrying on business within Canada 
as was the case prior to the enactment of the new legislation. It 
appears to us that the place of incorporation is not relevant for 
purposes of achieving the objectives of the Act. 

It is our view that the suggested amendment will result in more 
research and development being conducted in Canada and in a lesser 
dependency on imported technology. A stimulus will be created for 
those companies which are not now eligible under the Act, not only 
to expand in-house research but also to utilize Canadian independent 
laboratories, technical consulting services and universities for 
research related to industrial problems. 

We are confident that the Act contains sufficient protection to 
prevent any abuses which might result from this amendment, as 
Ministerial approval can ensure that incentives are only extended to 
research and development that "is likely to result in benefit to 


un (1) 


Canada". 


Industrial Research and Development Incentives Act, 


‘Chap. 82, 14-15-16 Elizabeth II, Section 3 (2). 
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SUBMISSION OF CHEVRON STANDARD LIMITED 
TO THE SENATE COMMITTEE ON SCIENCE POLICY FEBRUARY 17, 1969 


It is our understanding that the Government policy has been designed 
to give industry the initial financial assistance to establish or 
expand research and development in Canada and we believe the 
program is favorably formulated to attain this goal, 
We believe that the main objectives in providing this assistance is: 
~ to encourage industry to develop and innovate new technology 
through research and development that may be applied to 
Canadian business ventures, to assist in developing a favorable 
employment environment for Canadian scientists and to prevent 
emigration of trained personnel by providing new and challenging 


research opportunities. 


_it is the contention of Chevron Standard Limited that the objectives 


of the "Industrial Research and Development Incentives Act" are 
not being fully realized by restricting the incentives to companies 
incorporated in Canada and we therefore feel that the recommended 
amendment is justified. 

There is an excellent possibility that Chevron Standard Limited 
could establish research and development facilities to complement 


its Canadian operation if the Act were amended as suggested. 
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ADDENDUM 


Chevron Standard Limited 
400 Fifth Avenue, S.W. 


Calgary, Alberta 


Directors ani Officers 


Citizenship 
L. I. Brown President and Director Calgary, Alberta Paoe 
H. G. Nicholson Sr. Vice President and Director Calgary, Alberta Can. 
Ay Bz Bristow, or. Vice President and Director Calgary, Alberta US 
G. G. L. Henderson Vice President and Director Calgary, Alberta Can. 
J. L. Lebel Vice President and Director Calgary, Alberta Can. 
W. B. Patrick Vice President, Secretary and Calgary, Alberta Can. 
Treasurer 
L. A, Swanson Director San Francisco, U.S. 
California 
K. H, Crandall Director San Francisco, U.S. 


California . 

(a) Chevron Standard Limited, incorporated in Delaware, is a wholly owned 
subsidiary of the Standard Oil Company of California. Chevron Standard 
conducts its operations solely within Canada and is registered to do 
business in British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, 
Northwest Territories and Yukon Territory. 

(b) Chevron Standard Limited or predecessor companies have been operating in 
Canada since 1939. 

(c) The scope and size of the business activities of Chevron Standard Limited 


are described in the following statistical table. 


CHEVRON STANDARD LIMITED 


1968 
Producing and Exploration Expenditures $48,023,000 
Production Income After Royalty $51,326,000 
Production - Crude Oil and Natural Gas Liquids 54,600 B/D 
Employees 614* 


*Of which 16 are U.S. citizens. 
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SUBMISSION TO THE 


SENATE SPECIAL COMMITTEE ON SCIENCE POLICY 


SYNCRUDE CANADA LTD. 


MARCH 1969 
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SUBMISSION TO THE SENATE SPECIAL COMMITTEE ON SCIENCE POLICY 


INTRODUCTION 


Concern has been expressed in many quarters that Canada as an advanced 
country is not doing nearly enough research and development, Various 
reasons have been suggested for this. Undoubtedly the relatively small 
population, the fact that until recently Canada has been a predominantly 
agricultural nation, and the large numbers of relatively small companies, 
many of whom are branch operations of foreign-owned corporations, are among 
the more important. The dearth of research and development in this country 
will soon be highlighted by the much larger output of engineers and scientists, 
many with postgraduate degrees, who will be leaving our universities to 
seek careers in science in other countries because Canada is not able to 
provide employment in scientific fields which are challenging and of interest 
to the individual graduate. 
In relative terms Canada is a new nation. It is endowed with many 
natural riches but it is impossible to overlook the fact that the number 
of its people and its supply of capital are both limited. Yet, in spite of 
these limitations, Canada must become deeply and seriously involved in re- 
search if its rate of progress is to meet modern standards. Our immediate 
problem is the development of a science policy which will relate our resources, 
our manpower, and our available dollars in a manner which will give Canada 
the greatest return on its research investment. - 
A nationally acceptable Science Policy might be considered as serving 
one or more of several causes: economic growth, stability through diversi- 


fication, national prestige, reduction of the "brain drain", among others. 


Science Policy 


In this brief, however, Syncrude Canada ta, ‘2? will confine its remarks 


to that area most pertinent to its operations - promotion of economic 
growth, 

In pursuing the idea of economic growth through research and develop- 
ment, several aspects of the approach to the problem must be considered: 
evaluation of resources; overcoming development obstacles; maximizing use 
of current technology; and the coordination of university, industry, and 
Pies nek efforts. In discussing these various aspects, Syncrude will 


draw primarily upon its own experience and observations in relation to the 


er) 
Syncrude Canada Ltd. is a company owned 30% by Atlantic Richfield 
Company, 30% by Cities Service Athabasca, Inc. 30% by Imperial Oil 
Limited, and 10% by Royalite Oil Company, Limited. It was established 
for the sole purpose of carrying out research and development of the 
Athabasca tar sands. Its activities together with its predecessor 
company, Cities Service Athabasca, Inc. were started in 1958 and since 
that time work has been continuously directed towards the basic under- 
standing of the tar sands and the application of this understanding 
to the development of a commercial project. Major pilot facilities 
were operated for five years at Mildred Lake near Fort McMurray and 
are still maintained and held in readiness for future testing. Since 
early 1964 a basic and applied research laboratory, also incorporating 
a small size pilot plant, has been in continuous operation near 
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Edmonton. In addition to the research staff, the company also maintains 


an engineering development group charged with economic evaluation and 
commercial process design of a plant based on principles established 
at the research laboratory. 


For the eleven years of operation the total staff, including both 
professionals and non-professionals, has averaged about one hundred 
persons and research and development expenditures have amounted to 
approximately $30,000,000. 


—————ee 
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development of the Athabasca tar aati’ gha Because of the size and the 
complexity of the Athabasca deposit, and because of its importance to the 
nation, Syncrude is hopeful that suggestions and comments based on this 
resource will have application to an overall science policy. 
EVALUATION OF RESOURCES 

We believe that there are two key aspects in the development of 
any major natural resource, and for both of these, the Athabasca tar sand 
deposit is a conspicuous example. The first aspect is the need for a 
total approach in the development, rather than an orientation based on 
a specific product. We believe that the stage for the exploitation of 
a single value from a national resource without regard to its total po- 
tential has passed if Canada is to enhance its position in the world wide 
competitive markets. The second aspect is the need for the government, 
universities, and industries to coordinate their activities to prevent 
needless duplication and delays. In developing our thesis on resource 


development, we would like to enlarge on these two themes: 


C2) 
The Athabasca tar sands must be considered as one of Canada's most 
important natural resources. These sands contain in excess of 600 
billion barrels of oil of which 285 billion barrels are now con- 
sidered recoverable by existing techniques. At today's prices the 
potentially recoverable oil has a market value estimated at approxi- 
mately $800 billion. Along with the development of oil production 
of necessity will come major thermal power developments and the 
establishment or improvement of transportation systems. Also, the 
tar sands contain vast quantities of other minerals worth additional 
billions of dollars. The recovery of these minerals, as supplements 
to oil production, will become feasible. The efficient development 
of this vast resource will therefore, provide a unique combination 
of many basic sciences - a true case where coordination of major 
effort becomes essential. 
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Total Approach 


Historically, mineral type resources are usually only exploited 
once, although there are a number of exceptions in which the tailings 
from a project are reworked for recovery of other values. The most 
efficient scheme, however, would be one in which an integrated pro- 
cessing sequence was planned to fully exploit the potential of the 
deposit in a single pass. This is a difficult concept to apply in 
that the economics and marketing requirements of various products 
may not overlap sufficiently to permit such an approach. Neverthe- 
less, if a total approach is not taken, recovery of "secondary 
values" may be impossible if missed in the first development. The 
economics effected in sharing mining and slurrying costs, heat 
loads and power requirements could vastly enhance the total value 
of a resource to the Canadian people. 

It is possible that a private developer may not fully appreciate 
the overall potential of a deposit or have the incentive to exploit 
it in areas outside his own sphere of interest. It is here that 
research by the various research councils is needed to evaluate 
this "total approach" and develop the "missing links" of technology. 

A specific example of an integrated complex based on the Atha- 
basca tar sands, would include the raw bitumen and its derived petro- 
chemical product, heavy metals such as zirconium and titanium, 
iron, aluminum, water soluble organic acids, clays, cements, and 
various building products. Not all of these would be amenable to 
exploitation in a single pass, but at least the preparation of a 
"master plan" would result in a scheme to permit stock piling and 
segregation of materials for later development. 

We would stress here that we are not advocating governmental 
control over these resources; we are only suggesting that certain 
types of research are needed to help industry realize their full 
potential. In certain of the examples cited above for the Atha- 
basca tar sands, small companies would be very suitable participants 
in the project, companies which have experience in depth in narrow 


areas. 
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Need for Coordination 


The inventor in his basement workshop and the prospector in his 
lonely cabin have long been stereotypes in the development process. 
Unfortunately, when this principle of individual research and 
development effort is applied to the study of a large and complex 
resource, it can result in unnecessary duplication of work, too 
little consistency of study, and too many blind alleys. The Science 
Policy should aim at fostering coordination in major developments to 
promote maximum benefit from the efforts expended. 

The tar sands, with its multi-disciplinary research problems, is 
a good example of the need for the systematic development of a unified 
technology. 

In reviewing the last 60 years of tar sands development, one 
cannot but be disturbed by the fluctuating interest of the federal 
and provincial governments. The federal government undertook the 
early geological studies prior to the turn of the century, and con- 
tinued into the 1920s, The provincial government initiated its 
development of the hot water process in the latter part of that 
decade, with the federal government becoming involved again in the 
early '40s in the pilot plant at Abasand. The provincial govern- 
ment renewed its interest with the construction of a demonstration 
plant at Bitumount, and then both governments settled back into a 
period of more fundamental research on narrow aspects of the deposit. 
In addition to this governmental sponsored work, there have been dozens 
of studies by private groups around the world, using samples collected 
at outcrops or from some of the pilot stations. 

Although adaptation of the hot water process has formed the basis 
of the first commercial plant, we believe that much of the tar sands 
research work is invalid due to unrepresentative sampling. Much 
effort has been expended on abnormally high grade coarse grained 
tar sand, the type most accessible from outcrops. Industry in Canada 
has been severely misled by these studies. Even now samples of feed- 
stock of ill-defined origin are being sent to various laboratories 


on this continent without any attempt at documentation. The least 
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that the government should do in this area is to provide 
laboratories with reliable samples and information, Presumably 
this could extend to some pooling of information. Those who 
have had experience with the sensitivity of most mineral ore 
dressing processes to the variations within an ore body will 


well realize the importance of this aspect. 


OVERCOMING DEVELOPMENT OBSTACLES 

Any resource development project in Canada faces physical or social 
‘problems which can be serious disadvantages. These conditions are to some 
degree peculiar to the country, and solutions to the problems would be of 
general benefit. Government activity in and support of research in this 


area would appear to be most desirable. 


Physical Problems 


The resource areas of Canada are renowned (or infamous) for 
their remote locations, their extreme climatic variations, and 
their rugged topography. Underestimating these conditions can 
be disastrous; overestimating them can render a project uneconomic, 
Much reliable information is already available to the potential 
developer, but a continuing program to update, broaden and dis- 
seminate material on basic construction conditions and practices 
would help minimize the penalty of remote Canadian construction. 

Considering a tar sands project, some examples of the sort 
of information that would be of value come to mind e.g. frost 
penetration rates, short term and long, in various soils, and 
under various conditions; protective measures against frost; 
surface drainage techniques; more extensive hydrological data; 
winter construction methods, 

Providing the developer with the best basis for attacking 
the physical problems would be of considerable benefit; over- 
coming some of the problems would be even better. Long distance 
transportation research should be actively encouraged. There 


should be studies on ways of draining muskeg and converting it 
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to arable land. This in itself would tend to alleviate the 
northern insect problem, although their control certainly 
warrants an active independent research program, 

Housing and commercial buildings for remote areas will 
continue to be a profitable area for research, both in design 
and materials of construction. This should be only one phase 
of a complete study on the ecology, town planning concepts, 
transportation and communications systems, and facilities 
design criteria associated with the development of Canadian 
resources, 

Sociological Problems 

In resource development planning, sociological considerations 
have too frequently been given little better than stopgap treat- 
ment even though they represent potential major obstacles in the 
long term cultural and economic growth of the country. This is 
an obvious area for continuing government research and support 
of industry efforts to attack the problems. 

Upgrading the skills and productivity of the native peoples 
must be part of resource development. As well as education, there 
must be the opportunity for employment. Government programs 
such as the NewStart project are already under way in these areas, 
but industry must play a part too. Since industrial efforts along 
these lines will likely be met with economic hardships for many 
years, industry should be allowed some form of tax credit or 
other support for their participation in the program. There 
are undoubtedly many instances where deliberately fostered new 
industries would not be economically attractive under normal 
circumstances but would be preferable to the alternate of meeting 
welfare expense for an unemployed indigenous population. 

Living in remote northern areas is a fact of life for most 
Canadian resource industries. Getting sufficient numbers of 
highly qualified professionals to work in the north country 
will present a problem that will require much imagination and 
a considerable amount of money to resolve. With growing affluence 


in Canada, financial incentives will become a lesser factor in 
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the selection of a career, with more tendency to seek com- 
fortable employment in attractive surroundings. If Canada's 
north is to be developed, mich study is needed on how to make 
the north acceptable to the individual participants in its 


development. 


MAXIMIZING USE OF CURRENT TECHNOLOGY 

With limited resources, Canadian government and industry cannot expect 
to be in the forefront of research in all desirable fields of development. 
Yet at the same time, the Canadian economy cannot afford to operate with 
less than the most current technology. Science policy might be aimed at 
fostering the necessary coordination to optimize the balance between search 
and research, 

Information retrieval is possibly one of the most fruitful fields for 
research in Canada. Unless tailored to a particular organization's needs, 
current systems tend to be so unwieldy and so lacking in selectivity as to 
be almost useless to the technical people most in need of these services, 
It is unlikely that computer search is the complete answer; much study is 
needed on the most effective ways to assemble, present, and disseminate the 
flood of new technology. If this information does not reach the technician 
in the form he wants, it simply is not information. 

A national technical information centre could provide the initiative 
and coordination in the development of a complete information service. | 
Particular institutions - governmental, educational, or industrial - should 
form the natural centres of expertise in disciplines that are important to 
Canadian development. The service would help rationalize Canadian research and 
development efforts in at least three ways: 

(a) Worldwide technology would be available for application 


to any Canadian development project, 
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(b) Canadian research institutions could concentrate on 
technologies of particular importance to Canadian 
development, 

(c) Canadian research efforts would be more effectively 
aimed at complementing available technology rather 


than duplicating it. 


UNIVERSLITY- INDUSTRY -GOVERNMENT COORDINATION 

The E.1.C. brief presented to the Industry Minister in 1967 referred to 
the imbalance between the number of graduates of doctorates in Engineering 
compared to the Physical Sciences. Although we would hesitate recommending 
any reduction in the basic and fundamental research carried out in Canada, 
we do agree that an increase in applied research is desirable, particularly 
as related to industries concerned with resource development, including 
associated secondary industries. 

We believe that such an increase should be carried out in both "open" 
and "closed" type research institutes, where companies and universities can 
combine their talents on "industry-wide" problems. We have many outstanding 
examples of the value of such institutes in Canada, but there is a definite 
need for additional facilities in the resource based industries. A research 
institute on the Athabasca tar sands could carry out most of the functions 
referred to earlier. 

Support should be given industrial personnel to accept temporary staff 
positions in universities. We have recently participated in an interchange 
with Queen's University, and we feel there is a two-fold benefit. The 
industrial partner can lend credulity to the problems and assignments of 
the students, and at the same time he becomes exposed to the fundamental 


engineering research being carried out in Canada. 
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Perhaps the most important consideration in the need for closer university- 
industry-government coordination is the attendant possibility of setting research 
priorities and educational objectives which more truly reflect the requirements 
of a growing Canadian economy. Any one group on its own would likely propose 
an unbalanced program. Industry would tend to be narrow in its scope for re- 
search, The universities, and possibly the government, would lean the other 
way, favouring complete academic freedom in carrying out basic research for 
its intrinsic interest and prestige appeal. Similar comments would hold for 
proposals concerning student guidance and course content in school curricula. 
These differences of opinion should be resolved through frequent contact of 
all groups. Too much basic research or too many graduates in a discipline 
of little pertinence to Canada's economy is of doubtful benefit to the country. 


The use of this limited resource should be optimized. 


CONCLUSION 

Canada needs research and development work directed more specifically 
at strengthening the Canadian economy. In this brief, we have discussed 
several considerations which it is felt are important from the standpoint of 
resource industries in optimizing the Canadian research effort, Our overall 
position is that a national Science Policy might contribute most towards 
this optimization by encouraging government activities which improve the 
conditions for efficient development work rather than compete with private 
efforts. In conclusion, certain recommendations on government action might 
be made: 

1. Government research work should promote the exploitation 

of the total potential of any given resource, 
2. Coordination of research efforts in major developments 


is necessary to avoid waste time and expense, lack of 
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2. continued 
continuity, and proliferation of misleading results. 

3. The climate for development work in Canada should be 
improved through government research on means of over- 
coming the problems of distance, weather, and terrain 
faced in most Canadian projects. 

4. The sociological and ecological obstacles to resource 
development should be the subject of continued research. 

5. The government should establish a central technical in- 
formation centre with the objective of promoting the 
effective use of current technology throughout Canadian 
industry. 

6. The government should encourage increased applied research 
efforts on the part of industry in areas related to resource 
development and associated secondary industries. 

7. Industry - university interchange of ideas and personnel 
should be encouraged. Such communication is as necessary 
for the rational setting of research priorities and 
educational objectives as it is for the purposes of 


mutual technical enlightenment. 


Respectfully submitted by 


SYNCRUDE CANADA LTD. 
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REMARKS TO THE SENATE SPECIAL COMMITTEE 
ON SCIENCE POLICY IN CANADA 


We take the opportunity to commend the Senate Special 
Committee on Science Policy for undertaking this investigation into an 
area that is so vital to Canada's industrial and economic development. 

The impact of the Committee's recommendations could well determine the 
future of research and development activities in Canada and thus play a 
significant role in the future development and growth of our economy. 

The importance to the welfare of our nation of a well 
established dynamic industrial research and development program is widely 
recognized. The rate of our economic growth and our competitive position 
in world markets depends to a great extent on the development and exploita- 
tion of new and advanced industrial technology. A research oriented 
environment enables industry to develop a nucleus of a highly skilled 
research staff able to interpret and exploit available knowledge and to 
adapt technological improvements to Canadian conditions, since in addition 
to carrying out research, a country must be able to translate new know- 
ledge into actions that lead to real contributions to economic growth. 

The creation of challenging opportunities in a research-oriented environ- 
ment entices our creative scientists and engineers to remain in Canada 
and attracts gifted research personnel to Canada from other countries. 

In short it is very important to a young industrial country like Canada 
to create the right environment for both the industrial and social 
development of the country. 

In recent years, the Federal Government has introduced 
several programs to encourage and support scientific research and develop- 
ment activities in Canada. In 1962, a special incentive was introduced 
under Section 72A of the Income Tax Act which permitted a corporation to 
deduct from its income an additional allowance based on its expenditures 


in Canada for scientific research. In July 1965 the Program for the 
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Advancement of Industrial Technology (PAIT) was established by the Department 


of Industry whereby assistance was available to industry for specific de- 


velopment projects involving a significant advance in technology and good 
possibility for commercial exploitation. In March 1967, the Industrial 
Research and Development Incentives Act (IRDIA) was passed by Parliament 
to continue to provide general incentives to industry when the income tax 
benefits under Section 72A expired. 

There is no question that these programs have provided a 
measure of assistance to some companies; but the amount of assistance 
provided falls far short of what is required to sustain sufficient impetus 
in research activity. New efforts are needed to encourage industry to 
establish long range scientific programs and exploit the results for the 
betterment of the whole country and not just the corporation or industry. 

The remainder of our remarks will pertain to analysing 
and indicating the basic weaknesses of the incentive programs established 


by IRDIA, PAIT, AND IRAP and conclude with our recommendations. 


INDUSTRIAL RESEARCH AND DEVELOPMENT INCENTIVES ACT 

Basically IRDIA provides a system of cash grants or credits 
against federal income tax liabilities equal to 25% of: 

(a) all qualifying capital expenditures for scientific 
research and development in Canada; plus 

(b) the increase in qualifying current expenditures for 
scientific research and development over the preceding 
five-year average. 

The assistance provided for capital expenditures at the 
rate of 25% appears to be a reasonable incentive to induce industry to 
provide the facilities for scientific research. But it must be recognized 
that once so committed, it may take a company years to develop any results 
for commercial exploitation. In this regard the present assistance offered 
for current expenditures which is related to increases in R. & D. over a 


5-year rolling average is completely inadequate. The present program, in 
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effect, provides an incentive for establishing and expanding an R. & D. 
program but it gives no consideration for continuing expenditures. 
Consequently, "mature" R. & D. establishments with only a gradual increase 
in staff requirements receive virtually no assistance: Since the cost of 
operating an R. & D. establishment is relatively high in Canada, some 

form of incentive is required in Canada to make R. & D. activities 
attractive. 

In addition the technical and general administrative re- 
quirements for successful operation under IRDIA appear unnecessarily elabo- 
rate and costly. 

The rolling average for current expenditures and the delay 
in quantifying the grant make it difficult to show the effect of the 


grant on research costs on a current basis or in long range planning. 


PROGRAM FOR THE ADVANCEMENT OF INDUSTRIAL 


TECHNOLOGY (PAIT) 


PAIT provides direct financial assistance to industry for 
the purpose of upgrading its technology and expanding its innovation 
activity. The assistance is given by underwriting specific development 
projects which involve a significant advance in technology and which, 
if successful, offer good prospects for commercial exploitation. The 
assistance available amounts to 50 per cent of the current expenditures 
incurred on the approved projects. If the project is successful and the 
results are exploited commercially, the recipient is required to repay 
the contribution with interest over a period not exceeding 10 years. 

On the other hand, if the project is not successful the contribution is 
not repayable. 

In our opinion the program has a number of serious limita- 
tions as outlined below: 

(1) The requirement that the company obtain approval from 
the Department of Industry before transferring results 


of the research outside of Canada. 


20658—43 


Science Policy 


(2) The provision that if the results are not exploited in 
Canada within a reasonable period of time, the information, 
designs, etc., become the property of the Government. 

(3) The termination of the agreement is at the Minister's 
discretion, and he may withhold consent. 

(4) The PAIT loan interest rates are high and this essentially 
amounts to high cost financing for a successful project. 


(5) High administrative costs for both government and industry. 


THE INDUSTRIAL RESEARCH ASSISTANCE PROGRAM (IRAP) 

IRAP is intended to stimulate the interest of Canadian 
industry in scientific research and to promote the establishment of new 
industrial research activities and the expansion of existing activities. 


The National Research Council shares with industry the cost of specific 


industrial research projects by paying the salaries and wages of scientific 


and technical personnel engaged on approved projects, while material and 
overhead costs are borne by the company concerned. 

The IRAP program appears to provide a useful means for 
supporting research. Payments are made currently to the qualifying 
applicant and once the specific project is approved the administrative 
aspects are simple and straightforward. However, for the year ended 
March 31, 1968 only $5.1 million was provided in assistance under this 


program, which might indicate that this program is not fully promoted. 


RECOMMENDATIONS 


IRDIA 
(1) The rolling average base for current expenditures under IRDIA 
should be eliminated. Assistance should be based on total expendi- 
tures incurred on research and development at the existing rate 
of 25%. 
(2) The administrative aspects of the IRDIA program should be simpli- 
fied so that applications for grants are quickly and inexpensively 


prepared and are processed without undue delay. 
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PAIT 

There should be discretion to exploit the process in Canada or 
elsewhere, depending on which is more advantageous. 

There should be a provision enabling a company to retain ownership 

of all technical information upon repaying the loan, should the 
company decide that the project is not economically viable in Canada. 
The basis for termination of the agreement should be broadened and 
not be subject to ministerial discretion. 

Interest charges on repayments of loans should be reduced to a level 
competitive with commercial financing. 

The freedom of the Department to disseminate all information supplied 
by the company to other government departments and agencies should be 
restricted. It should be possible to identify by name any government 


departments that need to have the information in question. 


NEW PROGRAM 

Greater efforts should be made to encourage and support research in 
industry as against government "in-house" programs. With an "in- 
house" program it is difficult to make industry aware of the results 
and implications to ensure that they are commercially developed. It 
is reasonable to assume that research in industry vis-a-vis similar 
research in Universities or Government laboratories, can be more 
quickly exploited. 

The contracting out of government sponsored research would allow 
industry expertise to apply immediately to a problem and would at 
the same time assist in the long range development of industrial 


establishments. 
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INTRODUCTION 


Imperial Oil Limited has a high interest in the 
strong growth of the Canadian economy and a keen appreciation 
of the role research could play in such growth. We, therefore, 
welcome the opportunity to submit this brief. 


Research has been conducted in Imperiai's own 
laboratories for over forty years.* During this time, we have 
dealt with a wide diversity of problems in an environment under- 
going continual change. Research policies likewise have been 
evolved and modified as seemed most appropriate in the prevail- 
ing circumstances. ; 


We propose to present our comments in three parts: 


I Our current views on research as it relates to the 
Canadian petroleum and petrochemical industries. 


II Our thoughts regarding the specific questions raised 
by the Committee and listed in the Appendix attached 
to the invitation. 


ze i A few brief case histories from our experience which 
illustrate major points. 


* At present, Imperial employs 428 personnel, including 
145 with professional degrees, in its research activities. 
Major laboratory centres are located at Sarnia, Onterio 
and Calgary, Alberta. 
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PART I 
RESEARCH IN THE PETROLEUM INDUSTRY 


The petroleum industry is exceptionally capital 
intensive, with a plant investment of about four times the 
average for manufacturing in general. Extremely large sums 
must be spent on equipment which has a long life and must operate 
with reliability and efficiency. The products turned out, 
whether petroleum or chemical, reach sophisticated consumers who 
require high standards and are extremely price conscious. More- 
over, the industry is highly competitive. It is, therefore, a 
major concern of each company to obtain or develop and apply the 
most effective technology possible. 


There is a tremendous volume of technical litera- 
ture, which is constantly increasing, in this field and some 
service-type companies thrive by providing modern technology 
to the industry, but all the major international companies find 
it necessary to conduct very large research programs of their 
own. The results of such research are made available immediately 
to their affiliates operating in Canade. 


For effective administration and economies of 
Operation, it has been common for such companies to conduct the 
bulk of their research in centralized laboratories, mostly in 
the U.S.A. or Europe. It has been found, however, that the most 
effective means for the smaller affiliates to select and adapt 
such imported technology to their particular conditions is to 
maintain a local research effort if it can possibly be afforded. 


It has been our experience that a research group 
in an affiliated laboratory has some unique advantages, providing 
short lines of communication are maintained with the operating 
departments of the company. The local research staff will gen- 
erate new technology of their own and through direct personal 
involvement of individuals in the operating departments in 
setting research goals and in developing research leads, an 
environment can be established which promotes prompt and effec- 
tive use of research results.* 


There are thus distinct advantages to the inter- 
national companies to decentralize portions of their research 
and the optimum balance between centralization and decentraliza- 
tion must be sought. 


* As an example, refer to Case History #1, Part III. 
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The major problems in decentralization of research 
are more complex administration and the danger of undue duplica- 
tion of effort. These problems can be minimized by some degree 
of "rutionalization" of the international research. Thus a 
Canadian company may assume the main responsibility of conducting 
research in some specialized and well defined areas of technology, 
in which it has special interests or qualifications, on behalf 
of all the affiliated companies wherever they may be. An American 
affiliate would have primary responsibilities for other research 
areas and so on. At the same time, of course, each affiliate 
should maintain a general capability over a wide spectrum of tech- 
nology appropriate to its business. 


Imperial's research policy then is to adapt imported 
technology to suit our local needs, to originate and develop further 
technology for our own use as required, and to assume full respon- 
sibility for research in specific areas on behalf of all affiliated 
companies. This policy appears to offer a sound basis for Canadian 
companies associated with international affiliates to play their 
full part in the world-wide researcan of such industries. In some 
cases, it is the only means of supporting an adequate research 
program in Canada.* The actual distribution and redistribution 
of the research of an international company is the result of many 
complex factors and can be expected to change only gradually with 
time. The more important conditions which would favour the con- 
duct of a higher percentage of research in Canada are: 


1. Particular aptitudes of the Canadian research organi- 
zation. 
es Particular interests of the Canadian company which may 


differ from those of other affiliates. 


ge Special economic or physical advantages of the Canadian 
environment. 


4, Completely free and unrestricted import and export of 
technology. (This point is amplified further in 
Part II of this brief). 


By Lower cost of research. 


Government action can be decisive in the last three considerations. 


* Case History #e, Part ITI. 
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COMMENTS ON 
SOME CURRENT QUESTIONS REGARDING CANADIAN SCTENCE POLICY 


A FINANCING INDUSTRIAL RESEARCH 


Government Encouragement of Rand Din Industry (Questions Al, AT) 


In the long run, the most valuable encouragement 
which the government could provide for fruitful R and D in 
industry would be through measures to improve the environment 
for industrial growth since, to be most effective, research must 
be closely related to its industrial base. In the short term, 
the most direct action which the government can take would be 
steps to lower the costs of research to industry. Further assist- 
ance could be provided by avoiding government actions which 
threaten, inadvertently, to impede industrial research and by 
some rechannelling of government research activities. These 
latter points will be discussed in later sections in answer to 
questions 2 and }. 


The present incentive schemes vary in effective- 
ness. 


IRDIA has much reason to be commended. Tt provides 
good incentives for increased research when other business circum- 
stances allow, but is of no assistance when growth in research 
must be halted for economic reasons. As a long term measure to 
maintain Canadian industrial research at a high level, it is at 
least partially self-limiting. 


It is suggested that this major drawback could 
be rectified by provision of some incentive to maintain research 
at a high level, as during periods of economic stress, while 
retaining the incentive to increase it. This could be accom- 
plished by a redefinition of the "base" against which current 
expenditures are measured. In place of the average of the pre- 
ceding five years' costs, a percentage (e.g. 80%) of the average 
costs of the past five years could be used. 


A further iinprovement in IRDIA could be effected 
if the tax payer had the option of choosing between grauts or 
tax allowance systems. We would prefer the latter since they 
are more certain and provide a better cash flow for the company. 
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PAIT is primarily helpful to small independent 
companies with limited financial resources. For the larger com- 
panies, it has a number of disadvantages of which the most 
significant are the provisions restricting the export of tech- 
nology and the requirements to assign to the government patents 
and other rights to the technology of unsuccessful projects. 


It will readily be appreciated that these pro- 
visions are completely incompatible with any attempts to "ration- 
alize" international research. Under any foreseeable circum- 
stances, restrictions on the export of technology can only result 
in greater penalties to Canada in the cost of imported technology. 
The inventions involved in a specific project can seldom be dis- 
entangled from the great mass of supporting technology on which 
they are based except in rare and isolated cases. 


The principle of encouraging venture capital is 
most desirable and it is to be hoped that the revisions to PAIT 
which are currently under consideration will result in a prac- 
tical incentive, or that a practical substitute will be devised. 


TRAP has proved to be very satisfactory as a 
technique for promoting R and D in industry. It is evidently 
limited by current budget appropriations and we would suggest 
that an increased allocation to this scheme should be considered. 


Defense research grants have had little impact 
on the petroleum industry, largely because most projects fall 
outside of the areas in which the industry has special skills. 


Federal Assistance to Stimulate Innovation (Question A2) 


Research and Development is an essential component 
of innovation but by no means the only one. The Panel on 
Invention and Innovation, set up by the U.S. Department of 
Commerce, estimated that other components, not usually associ- 
ated with the innovative process, account for something like 
90% of the total effort and cost. This figure is typical of 
other estimates published on the subject. 


Innovation is a risky procedure in any country. 
In Canada, as compared to countries with a larger industrial 
base, the major problem is to find a market sufficiently large 
to support a new product. Not only is the population an order 
of magnitude smaller than in the U.S.A., but the diversity of 
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industry is also much smaller, thus compounding the difficulty. 
A need to surmount international borders is another handicap. 
In addition to the problem of finding at least minimum markets, 
there is the further major factor of scale to be considered. * 
A large plant, proportioned to the U.S. market for example, will 
generally produce products at a much lower unit cost than a 
small one - a simple fact which underlies the difficulties even 
of established Canadian industries. Any measures which the 
government can take to make larger markets available will, 
therefore, greatly improve the prospects of new product innova- 
tion. 


It should be emphasized, however, that innova- 
tion concerned with new or improved processes to make existing 
products is equally necessary to maintain a healthy economy. 
Although not as glamorous as new products, process innovation 
is needed to avoid obsolescence and is usually easier to assess 
and apply.** It should not be neglected in any incentive schemes. 


Over and above measures to Open larger markets, 
government action which could assist both product and process 
innovation might include: 


(a) Maintenance of strong patent laws to protect and 
reward invention. 


(b) Encourage or provide venture capital as necessary. 
A modified PAIT program could be helpful. 


(c) Accelerate the income tax capital cost allowances on 
new equipment or at least maintain the present system 
which assists in the addition of new capital facilities 
and the modernization of old facilities. 


(a) Continue the present favourable income tax treatment 
of expenditures on scientific research, i-.é., the 
immediate deductibility of expenditures of both a current 
and a capital nature. 


(e) Develop better communications and understanding between’ 
business, government and university economic and tech- 
nical experts to promote concerted action. 


(f) Support managerial development programs which wonld 
encourage initiative and provide the business appraisal 
and other skills necessary to foster innovative projects. 


* Case History i, Party eblils. 
** Case History #4, Part III. 
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A most important and direct contribution which 
the government could make to this goal would be to review 
existing and proposed legislation or regulations which have or 
could have strong adverse effects on innovation in Canadian 
industry. Two examples follow. 


(a) A substantial disincentive to innovation comes from 
the refusal of the Department of National Revenue to permit 
capital cost allowances for income tax purposes on capital out- 
lays for new facilities unless title to tangible property is 
acquired by the tax payer. Where plans and specifications are 
prepared for a risky project which is finally abandoned before 
construction starts, the costs of the plans and specifications 
(which may be substantial) do not qualify for tax relief. 

This policy acts as a disincentive to planning new ventures and 
innovation. 


(b) Another problem in this area is the withholding tax 
proposed for payments "for information concerning industrial, 
commercial or scientific experience" announced in paragraph 18 
of the October 22, 1968 Income Tax Act Resolution. Applying 
withholding tax to such payments runs directly counter to the 
proposals of the O.E.C.D. fiscal committee which recommended 
that they be exempt from withholding tax. Implementation of 
this tax would increase the cost of information to Canadians 
by over 17% in those many cases where the non-resident would raise 
his fee because he is unable or unwilling to absorb the tax. 
This could well lead to a reduction in the amount of such infor- 
mation obtained. A reduction in the flow of industrial, commer- 
cial or scientific information from abroad in turn would lead 
to a reduction in Canadian research based upon such information 
as well as a slow-down in the modernization and innovation pro- 
cess in Canadian manufacturing plants. 


Assistance by Federal Agencies and Departments (Question A3) 


We would like to give full credit to the federal 
agencies and departments for their willingness to assist 
industry by every means within their power, and for the very con- 
siderable contributions they have made. 


Our suggestions for further action are largely 
implicit in the other sections of this brief. We would suggest 
here that communications within government circles seems to be 
a (very natural) problem, leading to inconsistent actions as 
exemplified in the section above. There also appears to be 
overlapping responsibilities and it is often unclear which depart- 
ment or agency is the proper one for industry to contact in matters 
relating to R and D. 
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We welcome the closer liaison with industry which 
is developing and which would profitably be extended very much 
further as by the establishment of the joint ventures discussed 
below. Government agencies could catalyse interaction between 
industry and the universities by encouraging the part-time 
empioyment of professors as consultants and of experienced indus- 
trial staff as lecturers. 


fhe Balance of Federal Support (Question A}) 


Government support has been very effective in 
helping Canadian universities to achieve and maintain high repu- 
tations for graduate research. We would advocate the continuance 
of such support at a level consistent with the anticipated demand 
for trained personnel. Full advantage should also be taken of 
special, high cost research facilities installed in conjunction 
with universities and it should be considered imperative to give 
substantial support to the research of the few really outstanding 
scientists wherever they may be found. 


We favour the establishment and maintenance of 
institutes oriented to specific missions or set up to provide 
exceptionally high cost facilities for common use. Such insti- 
tutes frequently can be associated with universities. We are 
somewhat concerned, however, at the establishment of university 
institutes intended for general contract research, unless a real 
need for such services can be demonstrated. We would urge that 
existing provincial research institutes, which are available 
and anxious to provide such service, and the universities should 
work together more closely. 


It is obviously desirable for the federal govern- 
ment to maintain laboratories to conduct research on behalf of 
sectors of the economy such as agriculture and fishing where no 
other organization is competent, to provide and Operate, on a 
service basis, expensive equipment for common use, or to promote 
national objectives such as defense, to establish standards and 
to conduct special contract research for industry. However, we 
feel that the once valid reasons for conducting a large percent- 
age of basic research in government laboratories no longer apply. 
The universities are competent and anxious to carry on this type 
of research to any extent which appears to be justified. 


We agree with the views of the Science Council 
that much more of the federal research directed to the achieve- 
ment of national objectives should be contracted to appropriate 
industrial and university laboratories, with the government 
laboratories carrying a much lower portion of the total, but 
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co-ordinating the overall effort. Such a division oi effort 
would promote very close liaison and understanding between the 
three bodies and would result in the maximum "fall-out" and 
recognition of unexpected but valuable opportunities for inno- 
vation. 


We would strongly urge that any changes in the 
level of support given to research in industry, the universities 
or in government laboratories should be gradual. Sudden with- 
drawal of support can be very damaging even to the productivity 
of such research as is left intact while increases in other 
sectors may well be accompanied by problems which require time 
to work out. 


The Balance Between Basic and Applied Research (Question 5) 


The appropriate balance between basic and applied 
research varies greatly from one sector of the economy to another, 
and from one industry to another. It represents a balance between 
immediate and future needs for technology and is thus a matter 
of experience and judgment. 


In our own case, during the past 20 years or so, 
we have devoted roughly 10% of our effort to research which 
could be defined as fundamental in that it was not directed to 
any immediate problem or requirement. Rather, it was intended 
to gain understanding of various phenomena so that sound tech- 
nical developments could be expected to follow. A further 15% 
of research effort could be categorized as "exploratory". 
Primarily this research was intended to ascertain whether new 
scientific developments which came to our attention might have 
potential application to some of our long term objectives. 

The great bulk of such research proves to be unrewarding, but 
the small percentage which is successful leads to most of the 
significant technological advances. 


The 25% of the research effort described above 
lays the basis for new technology, but it may take five to ten 
years of development research before the new process or product 
is perfected to the stage where it can compete with and supplant 
the old. 


This balance of researen effort appears to have 
been reasonably satisfactory as applied to our company in recent 
years. Beyond our own company, we can only offer some generali- 
zations. 
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Industries which are initiating research programs 
for the first time would be wise to concentrate on applied 
research to simplify the difficult task of reducing research 
results to practical use as much as possible, and to esteblish 
confidence in the capability of research management to pay 
dividends on the research investment. More mature companies 
who have already picked the relatively easy fruits of applied 
research wiil have to spend an increasing amount on basic and 
exploratory research if they are to maintain their position 
in the future. 


Government research laboratories, if they follow 
the policies suggested in the preceding sections, will be 
influenced vy much the same considerations as industrial labora- 
tories. They should conduct basic and exploratory research 
adequate to support the long term needs of their technical 
assignments and to maintain a high "tone" or quality in their 
overall research. If they retain the responsibility for the 
administration of research grants to individuals in universities 
and institutes, etc., the government laboratories should also 
maintain enough expertise in related fields so that they can 
exercise sound judgment in the disbursement of government funds. 


The universities are in a relatively poor position 
to do much applied research since they do not have direct 
capability to reduce much of it to practise. They benefit from 
participation in such research through the insight gained as to 
the appropriate training for their students, and they can frequently 
make contributions to industrial and governmental objectives 
which are very valuable. Nevertheless the most significant long 
term contributions which the universities can make lie in the 
area of basic research. Such research is uniquely suited to the 
Special role of the universities in society and is an essential 
investment for the future. In our opinion, the universities 
should continue to devote their major interests to basic research. 


For the country as a whole, the optimum balance 
between basic and applied research will simply be the sum of the 
Optima for each of the above sectors. 


Criteria for Government Allocation of Research Funds (Question 6) 


It is apparent that there are no simple criteria 
which can be used in a formula for the allocation of research 
funds. In every field judgments will be required of wise and 
knowledgeable men. 
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With regard to industry, Mr. M. W. Mackenzie, 
in his testimony before this committee on October 9, 1968, 
presented reasons favouring general incentives to increase and 
support industrial R and D and pointed out that it would be 
very difficult to operate an effective scheme which would 
require prior approval of industrial research programs by the 
government. We are in full agreement with Mr. Mackenzie's 
views on these points. 


At the same time, we share the concern of those 
who wish to make the incentives selective to promote innovation 
efficiently. The provisions of IRAP allow such selectivity in 
theory and no doubt very weak research proposals can be weeded 
out, but we foresee severe problems in administration when 
applications for grants appreciably exceed available funds. 


The ability to make a selective allocation of 
government funds for research in an industrial environment 
would be one advantage of contracting more of the research associ- 
ated with national objectives to industrial laboratories. The 
main criteria for the assignment of such research should be pro- 
gram content and technical competence. 


The bases of university research has been, dis- 
cussed in a preceding section. Within that context the main 
criterion for the allocation of funds should be the support of 
excellence over a full spectrum of disciplines and with reason- 
able geographical distribution. The criteria for the allocation 
of government research funds will be largely determined, of 
course, by the requirements of recognized national objectives 
and the priorities they are given. 


B INDUSTRY AND ITS ENVIRONMENT 


Collaboration Between Universities and Industry (Question Bl) 


Opportunities for collaboration are most readily 
recognized when each party has a full. understanding of the 
capabilities and problems of the other. Such understanding takes 
time to develop and potential benefits may be slow to materialize. 


We suggest that industry should employ more pro- 
fessors as consultants and that universities should encourage 
their staffs to seek industrial experience. Government e2courage- 
ment could be provided in a number of ways. 
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Joint projects sponsored by industry or the uni- 
versity echould develop spontaneously, upon mutual recognition 
of opportunities. Other joint projects could be sponsored by 
the government in the form of contracted research. 


The Performance of University Graduates (Question B2) 


We have found the performance of top ranking men 
from Canadian universities to be fully equivalent to the per- 
formance of their counterparts trained abroad. 


Regardless of the area in which Canadian science 
is pursued, it is essential that its quality should at least be 
on a par with others. In government and industrial laboratories 
quality may be equated with long term productivity. 


The objectives of Canadian science are to pro- 
vide the technology required to achieve the social and economic 
goals of the country and to seek out and promote new opportuni- 
ties for advancement. 


The Supply of Scientific Manpower (Question Bl) 


At the present time, we find there is a good 
supply of competent chemists and chemical engineers. There is 
some shortage of geophysicists, geologists and mechanical engineers. 


The Effect of Foreign Ownership on Innovation 
in Canadian Industry (Question B5 


As discussed in the first part of this brief, we 
consider that Canadian affiliates of international petroleum 
companies have a very great advantage, as compared with wholly- 
owned Canadian companies, in that they have access to an 
extremely large amount of proprietory technology. Within our 
Own company at least, there are no restrictions on the use of 
such technology, and we are free to seek "outside" technology 
whenever it would be advantageous to do so. 


In general, it is our opinion that a degree of 
foreign ownership assists rather than hampers economically 
successful innovation in Canadian industry. It provides the 
broad, low-cost technological foundation essential for further 
Canadian research and innovation. It also provides scope for 
R and D specialization and a stronger, more effective research 
effort than could be supported on a base limited to Canadian 
business. 
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Availability of Foreign Science and Technology (Question 6) 


The relatively large proportion of Canadian com- 
panies which have international affiliations results in an 
unusual volume of technology which is available to Canadian 
industry. In every case with whicn we are familiar, such tech- 
nology is available as soon as it is generated, subject only to 
the normal problems of communication. 


Much thought has been given by these companies 
to developing the best systems of communication possible. The 
establishment of Canadian research groups is particularly help- 
ful in assimilating and applying such technology. 
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PART III 


CASE HISTORIES 


A few brief examples from our own experience may 


illustrate some of the points we have tried to make in this brief. 


1. 


Invention of a new additive for use in domestic heating fuel 
oils led to a very profitable Canadian business with a high 
proportion of exports. When the volume of sales in the 

U.S. became big enough, tariff costs led to the construction 
of a U.S. plent and competitors introduced similer products. 
Despite these limitations, the Canadian business remains 
profitable. 


A cormonly used plastic which is available in Canada both 
from domestic plants and abroad is undergoing constant 
improvements and modificetions. The research necessary to 
remain competitive in this field can not be supported by 
the Canadian market alone, but is made possible by conduct- 
ing mutuslized research for foreign affiliates with similar 
plerts. 


Research aimed at reducing the cost of one of the ma jor 
chemical raw materials sold by Imperial was aborted when 
low cost sources of this chemical from abroad suddenly 
increased. However, the research led to a new method of 
manufacturing still another chemical raw material commer- 
eially used in large volumes. Economic studies indicated 
that despite the lower product costs, as compared to the 
conventional process, a new Canadian plant could not be 
justified. The available market was too small. foreover, 
because of the scale factor, a Canadian plant would have 
much higher unit production costs than its equivalent in the 
U.S.A. It would appear that the best hope of capitalizing 
on this development would be through licensing for use 
abroad. 


Development of a solvent extraction process made feasible 
the manufacture of many lubricating oils from non-premium 
erudes, thus saving foreign exchange and lowering the cost 
of products. Further savings in crude imports have been 
made by other process and formulation research. 
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THE SENATE SPECIAL COMMITTEE ON SCIENCE POLICY 


by 


GULF OIL CANADA LIMITED 
800 Bay Street 


Toronto, Ontario 


and its subsidiary 


SHAWINIGAN CHEMICALS LIMITED 
1, Place Ville-Marie 


Montreal, Quebec 
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SUMMA RY 


The development of new scientific knowledge in 
Canada is of national interest only Lf ttaecan 
be exploited in the country in the foreseeable 


future. 


The commercial exploitation of new knowledge is 
largely dependent on the economic environment of 
the country, which is in turn related to geography, 
international trade relations, social policy, taxa- 


tions ete: 


The most important force in the development of new 
knowledge is the existence of a body of highly- 


skilled scientists. 


The communication between scientists, either by the 
written word, or by cooperative labour, will enhance 


their abilities to develop new knowledge. 


RECOMMENDATIONS 


That the government's internal research expenditures 
be coordinated to avoid duplication and to provide 
a more cohesive research effort within the framework 


of the Government. 


That the government's external research expenditures 
be coordinated and periodically reviewed to assess 


their usefulness. 
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That government research grants, limited as to 
dollars but unrestricted in scope, be awarded 
university teachers, in aid of avoiding obsoles- 


cence. 


That the Government Research Information Services 
(probably through The National Research Council) 
be greatly expanded to make scientific informa- 


tion readily available to working scientists. 


That the Government consider the contracting out 
of research projects of national importance to 
collective groups from universities, government 
agencies and industry, according to their abili- 
ties, thereby evolving diversified teams to better 


solve the nation's scientific problems. 


That the Government consider the effect of the’ 
country's economic environment on the exploitation 
of new knowledge and where possible take steps to 


improve this environment. 
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The Company 


Gulf Oil Canada Limited is the new name adopted 
on January lst 1969 by the British American Oil 
Company Limited. It is currently being amalga- 
mated with Royalite Oil Limited and Shawinigan 
Chemicals Limited. The company is fully inte- 
grated with operations ranging from the explo- 
ration for oil to the marketing of refined 
petroleum products and the manufacture and mar- 
keting of chemicals and plastics, most of which 
are derived from petroleum. Its operations are 


definitely science-based. 


Capital invested by the company is in excess 

of $700 million and annual gross sales are of 
the same order. The company ranks second in 
size among the integrated oil companies in 
Canada. During 1968, income tax in excess 

of $23 million was paid. Sixty-nine per cent 

of the shares of the company are owned by Gulf 
Oil Corporation of Pittsburgh, U.S.A., and there 
are more than 27,000 other shareholders, mostly 


Canadian. 


There are 11,000 employees in the company, 780 
of whom are technically-trained. The company 
maintains two major research laboratories and 
also carries out a certain amount of supporting 
research at various plant locations. There are 
approximately 300 people engaged in research, of 


whom 140 are university-trained. 
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3.4 In addition to the expertise developed within 
its own orbit, the company has access to a larger 
source of know-how from the Gulf Oil Corporation, 
and also avails itself of the opportunity of 
purchasing foreign techonology when economically 


preferable. 


4. Research Within The Company 


The company operates two major research facilities, 


one located in Ontario and the other in Quebec. 


4.1 Sheridan Park, Ontario. This is the larger of the 
two laboratories and was established in 1964 as a 
consolidation of the company's geographically- 
scattered research effort in the petroleum field. 
The research effort is largely directed to support- 
ing the manufacturing and marketing functions of 
the company, although research is also done on such 
diversified subjects as helium, sulphur and heavy 
water -- all related to petroleum products. There 
are 149 people engaged in this effort, 73 of whom 


are technically-trained. 


4.2 Ste-Anne de Bellevue, Quebec. This laboratory was 
established in 1966, replacing a previous laboratory 
in Shawinigan, Que., operated by Shawinigan Chemicals 
Limited. Shawinigan has been engaged in active re- 
search since 1915 and has been a pioneer in the 
fields of electrochemistry, organic chemicals, syn- 


thetic resins and plastics. The company's innova- 


tion record has been good. During the past fifty- 
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four years the company has brought from laboratory 
bench to commercial production some fourteen major 
projects. Likewise at least four major novel process 
equipment developments have been brought to commer- 
cial fruition. All of these have received global 
recognition and several have been used in different 
parts of the world. In addition to these, a large 
number of less important processes and products 
have been developed, and over the years some 246 
Canadian patents alone have been issued to this 
branch of the company. There are currently 102 
persons engaged in this effort, 46 of whom are 


technically-trained. 


At various locations, notably Montreal East, Va- 
rennes, Que., and Shawinigan, Que., a limited amount 
of research supporting the local manufacturing 


operations is carried out. 


The company has benefitted from certain Federal 
tax measures relating to research and has received 
certain grants under the Industrial Research and 
Development Incentives Act, which permitted the 
carrying out of certain research projects at a 
time earlier than would have been normally econo- 


mically feasible. 


The Company's Approach To Research 


As a science-based industry, the company is very 


conscious of the need for continual innovation 
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in its operations. The company believes that 
its research effort should be directed to fulfill 


one or more of the following functions: 


one ir | It should pave the way to the production of a new 


marketable product. 


5.142 It should lead to the development of a new or 


improved process. 
Delos It should upgrade existing processes and products. 


Dia kisee It should be a mechanism for upgrading and main- 
taining a high level of technical competence among 


its employees. 


52 The company is unlikely to support a substantial 
amount of fundamental research in its own labora- 
tories unless this research in itself is in support 


of an existing mission-oriented project. 


553 The company recognizes that no one research labo- 
ratory can be ali things to all people, and it is 
constantly searching for new technology from sour- 
ces within or without its corporate connections. 
The company is prepared to purchase outside tech- 
nology when its own technology is not available or 
when the outside technology appears superior to 
that developed locally. The company is also pre- 
pared to sell, license or trade its own technology 
in cases where it is commercially advantageous and 


where the company will suffer no economic harm. 
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6. Objectives of a National Science Policy 
6.1 Should a National Science Policy be established 


for Canada an attempt should be made to attain 


certain broad objectives; e.g. 
6.1.1 The improvement of the national economy. 


6.1.2 The establishement of national goals in the field 


of science. 


6.53 The coordination of internal government expen- 


ditures in the field of science. 


6.1.4 The coordination of external government expen- 


ditures and incentive plans in the field of science. 


Sl Ba) The encouragement of the commercial exploitation 


of science-oriented expertise. 


6.1.6 The encouragement of the development and mainte- 
nance of a high level of scientific and technical 


competence among the people. 


Gio2 In order to accomplish these and other related 
objectives, it will be necessary to consider the 
policy in the light of national security, national 
income, international trade relations and the social 
objectives of the country. It will also require 
some exceedingly wise men to come to grips with 


this problem. 
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Development of a National Science Policy 


In considering the development of a National 
Science Policy, there appear to be three inter- 


related areas of prime importance; namely, 
The development of new knowledge. 
The exploitation of new and existing knowledge. 


The maintenance of a highly technically competent 


group of people. 


New knowledge has little or no value unless it 

is exploited; and knowledge can neither be 
developed nor exploited without the proper people. 
The 'proper people'' thus becomes one of the key- 


stones in any meaningful science policy. 


The People 


The corps of technically-competent people is 
found in four main areas of activity -- educa- 
tional institutions; Government; mission-oriented 
research institutes; and private industry. It is 
important that the responsibilities of each group 
and the order of priority within the group be 
clearly understood, not only by the policy makers 
but also by the members of the group. The follo- 
wing are some suggested responsibilities and 


priorities: 
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Grou Priority Responsibility 
Educational 
Institutions 

1 To teach (and in the case of 


students to learn) 


2 To develop new knowledge 


Government 
1 To disseminate new and exis- 
ting knowledge into channels 
which may augment the natio- 
nal economy 


2 To develop new knowledge 
3 To train people 
4 To exploit new knowledge 


when it is in the national 
interest to do so 


5 To coordinate its own and re- 
lated research activities so 
as to minimize duplication of 
effort and concentrate on 
suitable national goals 


Mission-Oriented 
Research Institutes 


1 To adapt existing knowledge 
2 To develop new knowledge 
3 To train people 
Private Industry 
i To exploit existing knowled- 


ge and divert it into econo- 
mic channels 


Zz To develop new knowledge 


3 To train people 


In framing a National Science Policy, due consi- 
deration and proper weight should be given to the 
group responsibilities and priorities within the 


groups. 
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The maintenance of a continuing flow of techni- 
cally-competent people into our society is 
largely dependent on our universities and tech- 
nical institutions. The importance of high 
quality up-to-date teaching cannot be over- 
emphasized. In order to avoid obsolescence, 

a limited amount of unrestricted research 
within our universities is desirable. This 
will undoubtedly require public support, a 

fact which brings into focus the problem of 
Federal-Provincial relations -- a problem 
which must be resolved before any meaningful 
science policy respecting our universities 


can be effectively implemented. 


In order to provide some incentive for people 
to engage in scientific research within the 
country, it is necessary that the opportunity 
be provided for people to work in their chosen 
or assigned disciplines. This will be affected 
largely by the level of economic activity, but 
more particularly by the economic, social and 
political climate, which needs to be conducive 
to the profitable commercial exploitation of 


new knowledge. 
Communication of Scientific Information 


Every scientist is dependent on the knowledge 
developed by others, past and present. With 
the great proliferation of scientific infor- 


mation during the past quarter century, no one 
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institution appears to be capable of collating 
and making readily available this information 
to the working scientists. This is a national 
problem and could well fall into the orbit of 
the National Research Council or similar govern- 
ment agency. The problem is an enormous one, 
but one which might well be one of the corner- 


stones of a National Science Policy. 


The written word is by no means the only method 

of scientific communication. Personal contact 
between scientists of the same or related dis- 
ciplines is equally important and in some cases 
more effective. A National Science Policy might 
envisage the contracting out by Government of 
large research projects which were in the national 
interest. Each project could be broken down, 

so that the work would be carried out by the uni- 
versities, the government agencies, private in- 
dustry and other research institutions, according 
to their skills and capabilities. With teams 

such as these working on single large projects, 
communication among scientists would be vastly 
improved and the scientific effort of the country 
undoubtedly enhanced. Such government contracts 
to the universities, superimposed on the previously 
suggested limited grants for unrestricted research, 
would further upgrade the teaching potential of 


these institutions. 
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Economic Environment 


The "development of new knowledge" must have as 
its corollary the "exploitation of new knowledge", 
if it is to be effective in improving the national 
economy. In Canada, this is difficult to accom- 
plish successfully. The company's experience in 
this regard is probably typical of the experience 
of other process industries. Of the fourteen 
major projects which Shawinigan brought from la- 
boratory bench to commercial production, eight 
could be considered successful in Canada. Of 
these eight, four were also exploited by the 
company in the United States and one of these 

four in the United Kingdom. Two were licensed 

to others outside the country, and one of these 
exploited in the U.S.A. by others when the Shawi- 
nigan patent expired. Of the six which were not 
successful in Canada, three were exploited by 

the company successfully in the United States 

and one was licensed to outside interests abroad. 
The inability to exploit successfully these scien- 
tific and technical achievements within Canada 

can be attributed to the economic environment in 
which Canada finds itself and the economic climate 
which Canada creates for itself. These involve 
questions of geography, international trade rela- 
tions, social policy, taxation and a host of other 


problems, all of which affect our ability to engage 
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in large scale and/or low cost operations. 

It is obvious that the process of exploiting 
scientific achievement is a highly-selective 
one. A change in the climate for doing business 
in Canada could have a far-reaching influence 

on the effectiveness of any National Science 


Policy which might be developed. 
Incentives 


There has been a long history of government - 
inspired research incentives in Canada, ex- 
tending through the broad spectrum of post- 
graduate scholarships, post-doctoral fellow- 
ships, grants-in-aid to teachers in graduate 
schools, grants to industry and tax abatement 
for research expenditure in industry. Gene- 
rally speaking, these have been effective in 
varying degrees. There would appear to be 
room for co-ordination and periodic re- 


assessment of the objectives. 


It is suggested that a quantitative re- 

appraisal of the post-doctoral fellowships 
programme might be undertaken in order to 
equate the demand for the product with the 
potential supply. Massive grants, finding 
their way into the graduate schools of the 
universities, might be profitably replaced 
by contracts for research projects of a 


national interest. 
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7.5.2 On the industrial side, the IRDIA grants 
provide an incentive to speed up long-term 
projects. The PAIT grants, which provide a 
means of exploitation of scientific projects, 
could be made more attractive to industry by 
allowing the assignment of know-how from 
unsuccessful projects to the industry. Go- 
vernment research contracts, in cooperation 
with universities and other agencies, could 
give industry an incentive to increase its 
research tempo. The benefits of government 
research contracts, in addition to fostering 
the national interest, are often found in 
the "scientific fall-out" accompanying the 
work. It is noteworthy that, of the fourteen 
major scientific developments of commercial 
importance originating in the Shawinigan 
laboratories, two were "scientific by-products" 


of other research projects. 
7-6 Research in the National Interest 


As a substantial taxpayer, the company would 

urge that government-supported research should 

be meaningful and that mission-oriented projects 
should take precedence over those of a more 
frivolous nature. If scientific endeavour is 

to be supported by the Canadian treasury, it should 


qualify under one of two categories. 
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Its objective should be to train people and 
maintain in them a high level of scientific 


and technical competence. 


Its objective should be mission-oriented in 
the national interest and of a larger scope 
than could be normally supported by an existing 


institution. 


The first objective is easy to define but 
requires stern discipline lest one fall into 
the impractical trap of considering that all 


scientific endeavour fulfills this function. 


The second objective is less easy to define 


and requires the deliberations of very astute 


men to set the practical limits of this interest. 


The following are suggested without limitation 
as falling within a reasonable definition of 


scientific projects in the national interest. 


- Those projects which are likely to increase 
the Gross National Product of the country. 

- Those projects which relate to the unique 
geography of Canada. 

- Those projects which relate to the unique 
climate of Canada. 

- Those projects which relate to Canada's 
principal natural resources. 

- Those projects which relate to national 


security. 
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Specific projects could be: 
Long-distance communication - satellites 
Plastics adaptable to low-temperature usage 
Long-range weather forecasting 
Non-corrosive anti-icing agents 
New fast-growing grains 
Artificial live-stock feeds 
Low-temperature lubricants 
Perma-frost studies - construction techniques 
Soil-stability studies - muskeg 
Marine farms 
Atomic power 


Arctic transportation - land, sea, air 


These are only a few examples of the vast 
number of projects which could be supported. 
Some of them are already receiving support. . 
The number, however, far outweighs the resour- 
ces available to tackle the problems, making 
necessary a very careful selection of the 


projects which might warrant support. 
8. Conclusion 


Scientific progress cannot be assured by legis- 
lation. It can only be achieved by the inter- 
action of the minds of men working in an atmos- 
phere which provides not only freedom of thought 
but also the opportunity to exploit new ideas. 
Government policy can go a long way towards 


creating such an atmosphere. 
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THE SENATE 


SPECIAL COMMITTEE ON SCIENCE POLICY 


EVIDENCE 


Ottawa, Thursday, June 19, 1969 


The Special Committee on Science Policy 
met this day at 10.00 a.m. 


’ Senator Maurice Lamontagne (Chairman) 
in the Chair. 


The Chairman: Honourable senators, we 
have with us this morning three companies 
working more or less in the same field: 
Northern Electric, EMI Electronics Canada 
Limited, and Canadian Westinghouse Compa- 
ny Limited. 


I will first ask the representatives of these 
companies to make an opening statement and 
then we will have a discussion period. With- 
out any further introduction I would ask Mr. 
Marquez to speak on behalf of his company. 


Mr. V. O. Marquez, President, Northern 
Electric Company Limited: Mr. Chairman, 
honourable senators, Northern Electric wel- 
comes this opportunity to appear before the 
Special Committee of the Senate on Science 
Policy in support of the brief we have 
presented. 


To assist me in answering such questions as 
you may ask I have with me three colleagues 
from the company: Dr. Donald Chisholm, 
Vice-President in charge of Northern’s 
research and development laboratories; Mr. 
John Houghton, corporate vice-president with 
responsibility in the fields of manufacturing 
and engineering; and Mr. J. C. R. Punchard, 
Assistant Vice-President involved in govern- 
ment liaison and our R & D laboratories. 


May I say that we at Northern have been 
following the discussions taking place before 
this committee with more than average 
interest. As a science based company, deeply 
involved in matters of science and technology 
and committed to competition in international 
markets, we obviously have a vital interest in 
the characteristics of Canada’s science policy. 


I might add, too, that we have been heart- 
ened and encouraged by the emergence of 
what seems to us to be major themes in your 
deliberations, because these themes appear to 
parallel the principal points to which our 
brief sought to draw your attention. It might 
serve to launch our discussion this morning if 
I summarize these salient points very briefly. 


In the first place, our brief suggests that it 
will help our consideration of science policy if 
we distinguish three distinct scientific pro- 
cesses: Discovery, invention and innovation. 
There processes are sequential and inter- 
dependent, the output of each process becom- 
ing the input of the next in sequence. 


Our brief points out that in general the 
discovery process, the first in the sequence, 
finds its most favourable environment in uni- 
versities. By contrast the last of the three 
processes, innovation, finds its most favoura- 
ble environment in industry. 

Our brief emphasizes that in Canada our 
entire scientific effort seems to have been less 
than it needs to be but that, equally impor- 
tant, there appears to be a serious imbalance 
between the relatively substantial effort cur- 
rently devoted to the process of discovery and 
the relatively inadequate resources now 
directed towards innovation. 

The brief suggests, too, that industries oper- 
ating in the Canadian environment seem to 
have developed a predisposition to.be imita- 
tive rather than innovative, and speculates 
that this condition might be due to the prox- 
imity of the United States and the easy and 
economical access enjoyed by Canadians to 
US innovation. 

The brief draws your attention to the fact 
that this innovative process is a complex 
process in which there are many elements 
which are not technological, but which must 
be integrated with technology. 

The brief emphasizes the need for policies 
and programs designed to stimulate and 
expand these non-technological elements of 


8109 


8110 


innovation simultaneously with efforts 


designed to stimulate technology. 


The brief reminds us that it is the final 
process in the sequence, the innovative 
process, which transforms the output of the 
earlier processes, discovery and invention, 
into the satisfaction of human wants in the 
form of goods and services and that, as a 
consequence, the output of discovery and 
invention cannot be brought to full fruition if 
innovative competence remains inadequate. 


Finally, the brief suggests that we need to 
encourage the whole innovative process and 
points out that in too many instances the 
innovative process in Canada has failed to 
reach completion because the technological 
elements of innovation have been carried out 
by government agencies instead of in indus- 
tries, because in industry they would have 
been in a better position to integrate it from 
the very beginning with the non-technological 
elements of innovation. 


Mr. Chairman, we would be very happy to 
respond to any questions you or your commit- 
tee might ask. 


The Chairman: Thank you, Mr. Marquez. 


Now, we have Mr. Starkey, from EMI Elec- 
tronics Canada Limited. 


Mr. B. J. Starkey, Vice-President, Engi- 
neering, E.M.I. Electronics Canada Limited: 
Mr. Chairman, ladies and gentlemen: First let 
me say that our company is quite honoured to 
be represented here in very good company. I 
am the vice-president, engineering, of the 
company and the only representative here 
today at the briefing. 


In order to give you a better understanding 
of our attitude in this field of research and 
development in Canada I had better say a 
few words about our background. 


We are a relatively small company. Our 
sales are of the order of $5 million to $6 
million a year at this time, so that we repre- 
sent a rather different outlook possibly than 
the giants which are sharing this briefing 
today. 


Our total engineering staff, research and 
development staff, is of the order of 40 engi- 
neers. Our activities are centred in two major 
areas. One is the ocean engineering area, in 
which we are specializing in underwater 
instrumentation. About 90 per cent of our 
efforts and our sales are in the defence field, 
in the oceanographic area. This means anti- 
submarine warfare systems, sonar buoys, 
various types of highly sophisticated moored 
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buoy systems for deep ocean which offer sta- 
ble platforms for anybody who needs plat- 
forms in the deep ocean. 


We have rather unique achievements in 
this area. We have systems which are a 
Canadian system, not ours, but Canadian 
because most of our developments were cCar- 
ried out with the support of the Canadian 
government, the Canadian Defence Depart- 
ment funding. 


Another area of our activities is in the field 
of telecommunications where again we spe- 
cialize in somewhat specific activities, also 
possibly unique for this country. 


After this introduction I can offer a few 
comments on our brief. As I mentioned 
before, we represent a small company where 
research funding is a particularly painful 
area, because research and development to be 
really productive require a large allocation of 
funds. In a small company this presents a real 
problem from the outset. It is probably easier 
for larger companies to spend a sufficient 
amount of money in bulk representing only a 
small fraction of their sales, whereas it is 
very difficult to do that in small companies. 
Yet the existence even’ of small industrial 
companies depends nearly exclusively on 
research and development. 


Innovation is the first factor in any com- 
petitive activities. Our market is primarily 
in the United States. We are exporting about 
90 per cent of our products. We are facing 
tremendous competition because of this in the 
United States with all their background of 
research and development achievements, with 
unlimited funds available there for the 
purpose. 


In view of many handicaps of a different 
nature, political in the first place, we are 
facing a real problem in trying to sell our 
Canadian products in the American market. 


Whatever we are achieving is solely on the 
basis of our technical achievements. In spite 
of being small we have to spend a large pro- 
portion of our income in the areas of research 
and development, because this is the only way 
of beating our competition in the export mar- 
ket. We suffer because of that. 


We appreciate perhaps more deeply than 
many other organizations some of the short- 
comings of the research and development out- 
look in Canada. I do not think I should be 
going into detail here, but I can mention a 
few areas which could be greatly influenced, 
I am sure, by the considerations and decisions 
of this committee. 


Science Policy 


One area is the fundamental one of govern- 
ment help for this industry. We have a umber 
of organizations in Canada whose role is to 
provide funds and grants for industry in 
order to help in research activities. One 
major weakness here is that all these grants, 
or most of them, offer 50 per cent of research 
expenditure of a company. This may be 
attractive enough or good enough for large 
companies with sufficient funding of their 
own and sufficient financial strength to under- 
take research activities on their own. 


In the case of small companies 50 per cent 
on research programs could amount to some- 
thing like 10 per cent or more of the compa- 
ny’s sales which, in our case and that of 
similar sized companies, amounts to some- 
thing like $500,000.00 a year, or more. This is 
definitely the amount of money which is 
required for any company trying to complete 
and introduce innovation on the American 
market. This, as has been already mentioned, 
is a fundamental factor in all competitive 
activities in the field of research, develop- 
ment and engineering. $500,000.00 would 
mean that 50 per cent of this represents still 
$250,000.00 of the company’s own money. 


The margin of profit in the defence field in 
particular is very small. The dangers 
involved, the fixed price contracts which are 
imposed on the industry and many other 
uncertainties in this field, mean that the risk 
of expending $250,000.00 of the company’s 
money is very nearly prohibitive. This clearly 
indicates that we are in a very difficult situa- 
tion in small companies. On the one hand we 
have to innovate, we have to carry out 
research. We are very tempted by grant 
offers by the government but, at the same 
time, we simply cannot afford to provide the 
remaining portion of the money. There are 
many situations where we could be highly 
competitive, where we know very well that 
we could beat our competition in the United 
States for large contracts leading to large pro- 
duction eventually, yet we are unable to enter 
into this competition simply because of lack 
of money for research and development 
required. 


Another weakness, or another painful prob- 
lem we see is the nearly complete lack of 
domestic market for highly sophisticated 
products, particularly in the defence field. 


This is true especially now, because of 
defence policy being undecided, with the 
result that there is no firm planning and no 
funding in Canada. Defence products, defence 
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research and development in Canada do not 
find any back-up from the domestic market. 
This is important probably not only in the 
defence field but in commercial activities as 
well. 


The first questions we are asked when we 
go abroad to offer our products and services 
is, all right, what have you done in your own 
country? How many of these things have you 
sold there? What sort of material have you 
got there? This obviously is highly embarras- 
sing, because there is practically no market 
for many of the sophisticated products we are 
designing, developing and manufacturing in 
this country. 


There is one area which perhaps could be 
mentioned here. This is the area of participa- 
tion of Canadian government scientific esta- 
blishments and research and development 
establishments. These establishments are very 
vital to the growth and progress of the 
forthcoming from these organizations is only 
Canadian research and development activities. 


Unfortunately, the help to the industry 
forthcoming from these organizations is only 
minimal. There could be a very large demand 
for services and products from the industry 
asked on the developments of government 
research establishments and procurement of 
products through these establishments. 


However, at least the present policy is such 
that there is no real need for these establish- 
ments to go to the Canadian industry for 
help. If they need anything it is done on a 
truly competitive basis, without any specific 
consideration being paid to Canadian 
requirements. 


In other words, their programs and con- 
tracts go to the lowest bidder, which usually 
means the United States. Very large sums of 
money for research and development estab- 
lishments in Canada are going to the United 
States simply because of that. 


It is obvious that Canadian industry cannot 
really compete in these Canadian demands. 
Canadian research organizations’ demands 
normally call for small quantities involving 
development from the Canadian point of 
view. It may not be so in the United States. 
They very often can offer a ready made, 
readily available product. Obviously the cost 
of this much lower. However, this straight 
away kills a very significant source of ideas, 
possibilities and lending, apart from money, 
for the Canadian research and development 
industry. 
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I am not sure whether this appears to be a 
purely political problem, how far we should 
go in the attempt to substantiate the Canadi- 
an industry. However, in the case of the 
industries competing in the United States the 
competition becomes unfair because in the 
United States the opposite is true. 


All the large government research and 
development establishments in the United 
States place their contracts and share their 
know how and developments with the Ameri- 
ean industry. This is one factor which 
undoubtedly, in particular in the defence 
field, adds very significantly to the strength 
of the American industry. 


The situation in Canada is completely dif- 
ferent. Our feeling is that this is one area 
where improvements or changes could be 
made to the greatest possible benefit of 
Canadian industry in the fields of research 
and development. 

I could go on in this way for a long time, 
but I think I have taken up enough of your 
time, Mr. Chairman. Thank you very much. 


Senator Bourget: Are you a wholly-owned 
Canadian company? 


Mr. Starkey: No, we are a wholly-owned 
subsidiary of the British EMI, but we have 
got a completely Canadian board of directors. 
We are a completely independent company in 
all other respects. We do not sell any of their 
products in Canada. Our products here do not 
compete with theirs. In fact, we export to the 
U.K. We have been exporting in various areas 
because of our specialized activities here. 

At the same time in a way if we were 
to talk about firms which are not fully 
Canadian, which are owned by either Ameri- 
can or British companies, the fact that we are 
British owned gives us a certain advantage 
because we are completely free to compete in 
the American market, which may not be the 
case, of course, with American parents. 


The Chairman: Thank you, Mr. Starkey. 


Finally, we will hear from Mr. William 
Cheesman, president and chief executive 
officer of the Canadian Westinghouse Compa- 
ny Limited. 

Mr. William J. Cheesman, President and 
Chief Executive Officer, Canadian Westing- 
house Company Limited:. Mr. Chairman, 
honourable senators, gentlemen: Canadian 
Westinghouse welcomes the opportunity that 
we have had to present a written brief to this 
committee; the opportunity that is afforded 
today to appear before you to say a few 
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words in complement to that brief; and to 
reply to questions. 

I am here today as the sole representative 
of Canadian Westinghouse Company. In light 
of what has just been said and discussed 
here, it might be helpful to the committee if I 
describe Canadian Westinghouse Company. 


It is a company that has been in existence 
in Canada so long that perhaps we all assume 
we know what it is, although there may be 
some misconceptions. 


Canadian Westinghouse Company was 
incorporated in 1903 and in fact started oper- 
ations in Canada in 1896, some 73 years ago. 
It has gone through changes in ownership due 
to changes in the two parent companies, the 
Westinghouse Electric Corporation and the 
Westinghouse Airbrake Corporation in the 
United States. 


Today, 71 per cent of our company is 
owned by the Westinghouse Electric Corpora- 
tion. They have four members on our board 
of directors, a board which has a total of 
twelve, of whom seven are, like myself, 
Canadians. 


The management of the Canadian company 
is Canadian with one exception, by our invi- 
tation, an American who has been with us 
now for some eight years. We are an 
indigenous Canadian company, albeit the 
majority of our equity is owned by foreigners 
in the United States. 


As a long-standing member of the Canadian 
electrical and electronic industry, we do sup- 
port the briefs and we did participate in the 
preparation of them, from the Canadian Elec- 
trical Manufacturers Association and from the 
Electronic Industries Association. 


Certainly as a_ science-based industry 
Canadian Westinghouse Company fully 
supports the concept that there must be scien- 
tific research and development in Canada. We 
have no deep seated criticism, in fact, we 
have very little criticism in the overall pro- 
gram today in the Canadian government 
research laboratories or in the Canadian 
universities. 


In broad generalities and principles we 
view these programs as being good. It would 
be inconsistent for a company like ours, 
whose whole business is based on science and 
engineering, to think otherwise. 


As for the point which has been brought 
before the committee repeatedly, as I know 
from the press, that there is too little of the 
total scientific research and development 
effort in Canada being conducted in industry, 
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this is a point that I might more beneficially 
address myself to for a minute. 


I hope that I may be excused for going 
back to perhaps an even more basic question, 
which I think faces those of us in Canada: 
What is the Canadian national social econom- 
ic policy? Are we going to be a primary 
resource country like Kuwait, which is No. 2 
in the world in gross national product per 
capita, or Iceland, which is No. 3 or do we 
aspire to be like the US, which is No. 1, or 
Sweden, which is No. 4, which to oversimpli- 
fy have what I might call a mixed economy 
that is based on both natural resources and 
on secondary manufacturing? 


’ I think today in Canada we are perhaps at 
the height of a problem which I might de- 
scribe as national schizophrenia. We are really 
trying to go two ways at once. We are talking 
one way and from our point of view in 
secondary manufacturing industry acting in 
another way. 


It seems to us in secondary manufacturing 
industry that we have quite a long way to go 
before we are fully appreciated for the role 
and the importance that we have in the 
Canadian social and economic scene and the 
necessity of strong secondary manufacturing 
industry in the future. 


Some of the indications seem to us to lead 
in this direction are the kind of repeated 
exhortations that we have to become more 
efficient and more productive. 


The tariff adjustments repeatedly remind 
us that secondary manufacturing industry and 
the electrical and electronics industry always 
finds itself high on the list of products which 
are opened up more than ever to the whims 
of international competition and are singled 
out repeatedly. 


In the reverse we find that the markets in 
the world which are in fact, the largest, most 
active, most realistic markets for the products 
of secondary manufacturing industry, are in 
spite of the adjustments in the tariff rates 
which are arrived at in the GATT negotia- 
tions nonetheless continuing to be very effec- 
‘ively protected in their home manufacturing 
dustry by various non-tariff barriers and 
devices. 


Therefore, in many, many of our products 
ines our export opportunities lie in the 
underdeveloped countries which, as we all 
snow, suffer from a problem of inability to 
oUy very much of the output of secondary 
nanufacturing. 
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To summarize that, I feel that one of the 
problems, perhaps the underlying problem, 
for the imbalance which has been remarked 
upon many times by many speakers before 
this committee, between research and devel- 
opment in industry and research and devel- 
opment in the universities and the govern- 
ment laboratories is in great part the result of 
there not being a business climate in this 
country which is conducive to the support of 
greater research and development in industry. 

I believe the previous speakers have sup- 
ported that. 

Another facet of this question of course, of 
how much research and development should 
be done in industry and how much in the 
government and university laboratories is 
that in contrast with other countries such as 
the USA we find that projects here stay in 
those primary or basically research labora- 
tories noticeable much longer in Canada than 
they do in the US or the UK, to pick only two 
examples with which I am more familiar than 
with others. 


The argument that is put forward for keep- 
ing those projects in the government 
laboratories is that only the government 
laboratories have the class, kind and quality 
of manpower to undertake these projects. The 
fallacy as we see it in that, of course, is that 
industry will never have the class, kind and 
quality of manpower required to undertake 
such projects until we have the projects to 
perform. 


This is by contrast to the situation in the 
defence electronics industry back in the early 
1950’s, when by edict the government 
research laboratories were called upon to 
transfer some of their basic and applied 
research projects to industry. 


This applied principally to what is called 
the avionics sector of the electronics and elec- 
trical industry. There was a great reluctance 
and it was, I am sure, observed by many 
people whom I see in this room today, at that 
time because the responsibility for the engi- 
neering, design and development of military 
electronics was put out to private industry. 


A survey was done by a team back about 
1950, which came back here to Ottawa with 
the report that the Canadian electrical and 
electronics industry did not have a research 
and development capability sufficient to han- 
dle the projects which were then under way 
in government laboratories. 


It is a chicken and egg proposition; by edict 
these projects were put out into industry. 
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Industry recruited the scientists and engi- 
neers and built up the electronic industry, 
from which you heard last Friday. This is a 
very substantial industry, which has con- 
tributed a great deal to Canada in the some 
20 years since it was started as a full-fledged 
industry here. 


We have a more recent example of one 
government laboratory that saw a large 
increase in its workload and was exhorted by 
many to contract this work out to industry. 
Again the traditional observation was made 
that industry does not have the engineers and 
scientists who can perform this work. 


However, it is interesting to observe that 
the same government laboratory within two 
years was able to find the people to grow 
from 200 to approximately 800 within its own 
walls. Obviously I am biased, but I think it is 
self-evident that if industry had been given 
those assignments, industry would have... 


The Chairman: In order to complete the 
record we might have the name of that lab? 


Mr. Cheesman: It was the power projects 
organization of Atomic Energy of Canada. 


Had industry been given those assignments 
I think it is fair to say it could have found 
the necessary scientists and engineers from 
the same sources that the government labora- 
tory was able to acquire them. 


What would be the advantage to the 
Canadian economy of having this work per- 
formed in industry rather than in government 
laboratories? To us in industry it is self-evi- 
dent. It makes a much easier bridging from 
the research and development phase of inno- 
vation of new products and new business to 
the production, marketing and execution of 
the full business cycle. There has been much 
said on that and from my point of view there 
is no argument. 


We made a good start with the defence 
electronics industry back in the early 1950s, 
but I think in the 1960s we have definitely 
lost ground in this respect. 


Mr. Chairman, with those points, which, as 
I say, are complementary rather than a sum- 
mary of our written brief, I will close. I 
honestly must recognize that our written 
brief is just a paraphrasing of what was said 
by EIA and EIMA before your committee here 
last Friday. 


One other comment, if I may take a 
minute—I was not fortunate enough to be 
here yesterday but I certainly endorse the 
statements which are attributed to two of 
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your witnesses before you yesterday from the 
chemical and drug industry who said, and I 
quote if I may: 


Too many are trained for fields not 
required by industry or with too narrow 
a training to be switched to fields where 
industry needs them. 


This was commenting on the technical and 
professional education in our _ universities 
today. Again, the comment which is made 
here elsewhere is that scientists seem to think 
their prestige is decreased by working in an 
industry. This is a very definite problem to 
an industry in Canada today. We do not have 
projects assigned to us in the total require- 
ment of research and development in Canada 
which carry the prestige which is accorded 
to, properly in my view, some of the major 
projects which are being conducted 
elsewhere. 


I think I might leave my remarks at that 
point, Mr. Chairman, and be prepared to 
answer any questions. 


The Chairman: Thank you very much, Mr. 
Cheesman. We will begin our discussion peri- 
od. Senator Grosart will have to leave us 
early this morning to attend another commit- 
tee. We will begin the questions. 


Senator Grosart: Mr. Chairman, thank you. 
To excuse my absence I might say that it isa 
committee which is very closely related to 
our work here. It is the Senate National 
Finance Committee and we are preparing our 
report. 


I would like first of all to refer to a discus- 
sion we had last night, some might call it an 
argument, about PAIT. This is a discussion of 
the relation between interest rate and interest 
costs. 


I raise it here because on page 22 of the 
Northern Electric brief the matter is com- 
mented on. If I may introduce a personal 
comment, I, by coincidence, am seeing my 
banker tomorrow to try and borrow some 
money and I most certainly am going to take 
the Northern Electric brief with me, because 
it says in one paragraph, beautifully separat- 
ed from the rest: 


The program would be much more 
palatable if pay-back were on a no 
interest basis. 


With that I would like to start in a spirit of 
agreement. I agree thoroughly that this 
should be applied to all loans, everywhere in 
Canada. 


Science 
Senator Robichaud: Is your name Caoutte? 


The Chairman: Are you prepared to join 
the party? 


Senator Grosart: I will join it tomorrow 
afternoon, because I tink we are going to 
have a difficult time. It has been said, of 
course, that because under the PAIT program 
whatever pay-back there is, is deferred until 
it is determined whether the project is 
successful, this raises the effective rate of 
interest beyond the rate at which that same 
money could have been borrowed in the com- 
mercial market. 


_ This I think is a serious criticism of gps Me, 

particularly in view of the switch-over from 
section 72a of the Income Tax Act in the 
government incentive program. How valid is 
this criticism? It is a serious criticism if the 
people who set up PAIT as an incentive pro- 
gram are actually setting up a program where 
the rates of interest are exorbitant. It seems 
to me in looking over it that the cost of the 
money for the project would be included in 
the cost claimed at the time of pay-back, 
which would mean in effect the government 
is going to pay you back your interest cost. 


Secondly, it it is successful and you get a 
50 per cent pay-back you do not have too 
much complaint about the fact that you can 
actuarially make the interest rate look high. I 
think most of us would very gladly borrow 
money on these conditions if our project was 
successful and we got 50 per cent back. 


Thirdly, of course, the risk factor is taken 
out of the investment to a great extent, 
because if the program is not successful you 
have got no pay-back. 


I would ask is this criticism a valid one? To 
put it another way, if you are successful, is 
the interest rate not extremely low actually, 
if you are getting 50 per cent of your money 
back and if you are going to include your 
interest cost in the money you claim? 


Mr. Marquez: Senator Grosart, let me 
answer your question from two or three points 
of view: In the first place, the Department 
of Industry, Trade and Commerce are well 
aware of these criticisms of PAIT. In fact, the 
proof of the pudding is in the eating. Very 
few people have taken advantage of PAIT. 
Northern has not used it at all. 


They are in the process of changing PAIT 
while the new program has not yet been put 
into effect it definitely is being changed. The 
objection we had to PAIT was that it was 
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designed as if the major object of a program 
was to have a failure. 

It was a very good program to have if the 
project you were involved in was going to 
fail, but surely when we engage in a project 
it is because we think it is going to succeed. 
From that point of view there were more 
economic ways of obtaining money than the 
way suggested by PAIT. 


Senator Grosart: Is that not a little extreme 
to say? A program that will pay you back 50 
per cent of your total investment if your pro- 
ject is successful is hardly one that you could 
say is designed to put a premium on failure. 


Mr. Marquez: The point I am trying to 
make is not entirely from Northern Electric’s 
point of view. This has been a pretty univer- 
sal point of view with regard to PAIT. It has 
not been used. Whether the criticisms as seen 
by industry were justifiable or not, here was 
an incentive program offered by the govern- 
ment through the Department of Industry, 
Trade and Commerce, the Department of 
Industry at the time, which simply was not 
being used. 


Senator Grosart: It was used. Last year, if 
my recollection is correct, there was at least 
$12 million put into research under PAIT, 
and we were given to understand that the 
current figures are very much higher. 


Mr. Marquez: I would think that one of the 
reasons for any of the current figures you are 
thinking about being high is because the pro- 
gram is being changed to take those things 
into account. 

Perhaps Mr. Cheesman might have a com- 
ment to make on that? 


Senator Grosart: Am I correct in those 
other two assumptions? I am interested to 
know because I am not an accountant or an 
actuary. Would you include the cost of money 
in the claim you would make for reimburse- 
ment from the government? 


Mr. Marquez: I am speaking off the top of 
my head on that; I really do not know the 
precise answer to your question. 


Senaior Grosari: I think anyone in business 
would. When you consider the cost of projects 
you consider the cost of money. 


Mr. Cheesman: I am not an accountant 
either; I am a poor confused engineer when it 
comes to those things. It would be a very 
pleasant surprise if in PAIT industry were 
allowed to claim the cost of interest on 
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money. In no other dealings with government 
contracting am I aware that we are permitted 
to do so. 

I would, as I say, be pleasantly surprised if 
that were allowed in PAIT. 


Senator Grosart: You may not do it direct- 
ly, but when you are going to put in your 
overhead costs for your whole operation you 
do claim the cost of money one way or anoth- 
er. It is part of your cost structure. You can- 
not pull it out. It is impossible to pull out the 
cost of money related to a specific project. 


Mr. Cheesman: I honestly do not know, 
Senator Grosart. Should the Department of 
Industry, Trade and Commerce follow the 
precedents which were established some ten 
years or more ago in the Department of 
Defence Production, then in allocating over- 
heads to projects the cost of interest on the 
funds to run the project will be specifically 
excluded. 


The Chairman: In any case you would put 
it as an expenditure when you deal with the 
Department of National Revenue? 


Mr. Cheesman: Yes, like everyone else in 
the land I think we would do that. 


The Chairman: So you have 50 per cent 
there paid by the government. 


Mr. Marquez: We could also say 50 per cent 
taken by the government; it depends on 
where you are. 


Senator Robichaud: On this point the gov- 
ernment takes back 50 per cent. It will take it 
when your program has been successful, 
when it has resulted in new business, in inno- 
vation, higher sales, which normally means 
higher profits. Notwithstanding that, you still 
retain 50 per cent of the cost. 


Senator Grosart: My point, Mr. Chairman, 
is that if you are getting 50 per cent of your 
principal back on a loan it seems a little 
picayune to quarrel about the rate of interest. 

I would suggest, so as not to carry this on 
too far, that we might ask PAIT to give us an 
ac‘uarial breakdown of the interest rate as 
against interest cost. It would be interesting 
to have PAIT give us their figures on this. If 
it is true that they are making a change it 
seems strange to me that the announcement 
should not come from the department, if it has 
not come from them. I have not seen it. 


Mr. Marquez: I think perhaps Mr. Hough- 
ton may have something to say. 
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Mr. J. R. Houghton, Vice-President, Manu- 
facturing and Engineering, Northern Electric 
Company Limited: On a successful program, 
of course, the government share is paid back, 
as Senator Robichaud said, later when the 
project is successful but, nevertheless, itis a 
pay back type of program. 


Senator Robichaud: A hundred per cent or 
50 per cent? 


Mr. Houghton: The total I believe. 
The Chairman: The total cost of research? 


Mr. Houghton: You are talking now of this 
program in relation to unsuccessful projects, 
then you are talking of the cost of money, 
which I would agree with Mr. Cheesman is 
specifically excluded I believe in these kinds 
of contracts. 


Senator Grosart: I believe most industries 
that I know of would fire their actuary or 
their accountant if he was not able to sneak 
in some of those costs. 


Mr. Cheesman: There is no question about 
it, the cost of the money which is required to 
fund research and development, whether it is 
a 50-cent dollar or a 100-cent dollar, does 
have to become a cost of business. It becomes 
one of the other things that we carry in the 
line of what Mr. Benson refers to as our 
problems in being competitive. 


Senator Grosart: Again in the Northern 
Electric brief there is a comment, which I do 
not quarrel with if it is not misinterpreted, 
that there can be no fixed percentage of GNP 
allocated to Federal R & D funding, or total 
R & D funding in any one year. The word 
“fixed” bothers me a bit, because that state- 
ment, which has been made before, is some- 
times taken out of context to say there 
should be no percentage at all, which of 
course makes it silly. I am sure that the 
authors of the brief would agree with me that 
there has to be an adequate fixed amount for 
each year. 


Mr. Marquez: Indeed. What we are saying 
is no static fixed amount. 


Senator Grosart: Yes. I make this point 
because throughout your brief you would 
appear to contradict the misinterpretation of 
that, that there must be less government 
inhouse, there must be less basic in universi- 
ties, there must be more in innovation, and 
there must be a greater total. All this means 
is that there must be an amount that in 
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terms of the poli.ical process, which is annual 
estimates, is a fixed amount. It does not mat- 
ter how you arrive at it. 


I merely make that comment because that 
type of siatement has sometimes been used to 
indicate and support another misinterpreted 
statement by the Science Council, that there 
is no relationship between the percentage of 
GNP spent on R & D and productivity. No 
I am being unfair—that they were not able to 
find a relationship. This again is being inter- 
preted as saying that there is no relationship. 


Thank you very much, Mr. Chairman; I 
just wanted to make those points. 


The Chairman: In relation to this, before I 
ask Senator Bourget to raise his questions, I 
wonder if I would be allowed at this stage to 
ask more or less the same question I asked 
yesterday of our guesis: how do you arrive at 
your own R & D budget in your own com- 
panies? 


Mr. Marquez: I think it is relevant to the 
question Senator Grosart just asked. 


The Chairman: Exactly; that is why I am 
asking it. 


Mr. Marquez: Certainly our way is to 
determine what projects we think are desira- 
ble to do, then fit those projects into what we 
can afford. This means that you have to estab- 
lish priorities. I would be inclined to say 
that our most serious problem, and a problem 
of anyone who is involved deeply in the 
Scientific process, is to determine what should 
not be done. It is a much more difficult prob- 
lem than to determine what should be done, 
because obviously, whether we are speaking 
about a country or a corporation, the desira- 
ble things to do and the cost of doing them 
have to be fitted into corporate or national 
resources. 


The great difficulty is to avoid trying to do 
too many things in not sufficient depth and 
not committing enough resources to sufficient- 
ly few things so that those things are done 
properly and in depth. 


Essentially, the process is no different than 
the process the nation has to face. 


The Chairman: At the starting point, for 
instance, do you let your own research people 
come up with projects and proposals? 


Mr. Marquez: Projects and proposals origi- 
nate really, and I am generalizing, from two 
sources: From the market, which feeds back 
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into the corporation; what our people inter- 
pret as its needs. 


The Chairman: These proposals would 
come from management to your research 
people? 


Mr. Marquez: These proposals would come 
in from our marketing people to management 
through the administrative organization, as 
we call it, that covers research. Similarly you 
have originating from the technological side 
projects which have a technological base, 
which because of their novelty or their 
innovating characteristics tend to resolve 
things that perhaps the market has not yet 
hecome aware of. It is a matter of putting 
these together and establishing priorities for 
them, trimming them down so that you fit 
within your resources. You eventually arrive 
at the project that you are going to carry out. 


The Chairman: You take the needs and 
requirements of the company and proposals 
of your own research people. Finally you 
arrive at the budget for your research pro- 
gram in any year, or in a certain period of 
years. When you arrive at that budget is 
there any consideration of the relationship 
that it may have with your total sales? 


Mr. Marquez: Yes, indeed. 


The Chairman: So your total sales are com- 
parable to the nation’s GNP? 


Mr. Marquez: Exacily. You may say that in 
essence the projecis that you are involved in 
are examined on a project basis. You could 
put it this way perhaps, if you could consider 
the possibility that you had a sufficiently low 
number of projects that you could afford 
much more than what you were doing then 
you presumably would not simply develop 
projects because you had more money. 

Of course, that is a highly imaginary situa- 
tion; it always works the other way. There 
are more things that you need to do, that you 
feel are desirable to be done, than you can 
afford. So you have to set up priorities. 


Eventually, one of the rough and ready 
yardsticks that you use is to relate the expend- 
iture for research and development to your 
sales figure and see how that compares with 
what other people are doing. You keep chal- 
lenging yourself, if you like, as to whether 
you are perhaps in danger of doing too little 
or too much. These are rough and ready ways 
of comparing the effort that is needed. 
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The Chairman: It has been said also that a 
company which wants to progress has always 
to watch its competitors and try to devote 
more money to research and development 
than at least the average in the industry. Is 
this a useful yardstick that you use too? 


Mr. Marquez: I think it is one of the things 
that you take into account also. Of course, I 
have to remind you that we are generalizing 
and that these particular figures differ very 
widely in different industries. 

Science-based industries, industries involved 
in the dynamics involved in which the tech- 
nology is changing rapidly perforce, because 
of what they are doing and what their com- 
petitors are doing find themselves involved in 
need to spend more money. 


This is a process that is going on con- 
tinuously. It is perhaps also true to say that 
the amount of effort that you are devoting to 
research and development at one particular 
time may not necessarily be precisely what 
you would be devoting at any other time. It is 
very dangerous to become locked into 
specifics. 


The Chairman: I am sure that you within 
your companies have to take finally what I 
call a political decision, which is not based on 
a figure or on any kind of purely mechanistic 
approach. 


Mr. Marquez: One way or another what 
you do is to fit within the economic parame- 
ters of the environment within which you 
live. That is as true for a corporation as it is 
for a country. 


The Chairman: Would you have comments 
to add to this with respect to your own 
experience? It is of great interest to us 
because we have, of course, to study carefully 
how the so-called science budget in govern- 
ment is being prepared. I think it is useful to 
have detailed descriptions of how you go at 
these problems in private industry. 


Senator Bourget: I think, Mr. Chairman, it 
would also be interesting to know what has 
been the average increase in their research 
budget, let us say, in the last five or ten 
years? 


Mr. Cheesman: Mr. Chairman, first of all I 
will comment on what Mr. Marquez has said. 
Canadian Westinghouse goes to the same busi- 
ness management school as Northern Electric 
and our approach to budgeting development 
is not dissimilar. 
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We come up with what might be described 
as a ladder of development projects and try 
to appraise those on their potential return to 
us. Of course, the return has to be measured 
not only in terms of percentages or dollars, 
but also in timing. If it takes ten years to get 
a return, then one has to take many more 
risks as to what will be the business ambient 
in Canada and the world at the time you 
bring this product to the market. 


We also have to take into account the ques- 
tion of timing in relationship to the availabili- 
ty of earnings of the established and going 
parts of your business. 


Of course, in our business, particularly 
with heavy electrical apparatus, the utility 
class of apparatus, this has been a very diffi- 
cult period or is a very difficult period for 
that sector of the electrical industry. The 
earnings are hardly sufficient to keep the 
industry alive, let alone generate the kind of 
research and development funds which we 
wish and in fact see needs for. However, 
there is room for argument and room for 
difference of opinion as to whether those 
opportunities really exist for Canadian 
manufacturers. : 


We have seen severe incursions into the 
Canadian market in the last few years by off- 
shore manufacturers into those product mar- 
ket areas. It would seem that any amount of 
research and development that we have been 
able to do as an industry is hardly enough to 
keep us alive and surviving. We are faced 
with a non-free trade situation where the 
countries that are exporting these apparatus 
products into Canada have a closed market at 
home. 


They provide by one device and another 
essentially 100 per cent protection to their 
own home industry. This is a real problem; it 
is not a question of we don’t have the basic 
scientific knowledge being generated in our 
industries and government laboratories. It is 
not a question in the first instance that we do 
not have engineers and scientists here who 
are capable of doing it, although they are 
relatively inexperienced, because the oppor- 
tunities have not existed within the last 
decade. We just do not have the feeling of 
security about the business ambient to take 
the risks and cut into our already very shal- 
low pool of financial resources to do this. 


In connection with PAIT though, I can say 
that our company is doing a major power 
transmission development project with the 
support of the PAIT program. 
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Our criticism of the PAIT program as it 
has been and as Mr. Marquez has commented, 
although we are aware that revisions are in 
an advanced state of planning at any rate, 
has been that it has not recognized, but 
apparently will in the future, that the 
research and development phase represents 
something less than 20 per cent, perhaps of 
the order of 10 per cent of the total cost of 
the innovative cycle. 


Just to get a product to the engineering 
prototype stage is only the front end of the 
spear and a lot of energy is required to drive 
the thing through to a successful project 
beyond that. 


‘We are very pleased to see that the 
proposed revisions to the PAIT scheme will 
take cognizance of this. As to what percent- 
age of our sales dollar we spend on research 
and development, this varies from product 
line to product line. The overall percentage 
for our company has been going down in 
recent years because of this problem of dimin- 
ishing opportunities and diminishing availa- 
bility of funds. 


Another way we have to look at this is that 
in accordance with the GIRD, which was the 
tax incentive, our tax benefits from research 
and development were based on the average 
of the preceding five years. 


In our industry we try, for the sake of 
efficiency amongst other considerations, to 
keep a fairly steady, at least a slow moving 
change in the size of our research and devel- 
opment staff. You cannot build up and drop 
down violently, or you are into severe 
efficiency problems. 


We do get large swings in our industry in 
the cost of the materials, in the cost of proto- 
types. For example, if you are going to build 
an engineering prototype of a power trans- 
former this can be a half million dollar pro- 
ject. In a company even of our size a half 
million dollars is a fairly big lump in the 
throat for one piece of hardware in one year. 
What this does is upset your base for tax 
benefits until you have washed that lump 
through. 


So that in total R & D in the last two 
years our company has been declining, 
although in terms of manpower involved we 
have been rising. We consider this to be 
anomalous. As a percentage of our total com- 
Pany sales we have been running at a three 
year average of about 33 per cent if we strip 
out those sales in our company where we are 
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acting as a distributor. This is another func- 
tion where I do not feel anyone can argue 
logically that research and development is 
pertinent. 


Most of this distribution function is per- 
formed with respect to products manufac- 
tured by others in Canada. As a matter of 
interest, going back to my opening remarks, 
our trade balance with our parent company at 
the present time, I am pleased to say, if it 
carries on as it has been in the past five 
months will be positive. 


We are exporting more to the United States 
than we are bringing in from our parent com- 
pany. We have not taken into account some of 
our suppliers’ sources of materials in this cal- 
culation, obviously. Our largest single product 
line of research and development supported 
by us is running currently at 4.8 per cent. 


There is a factor, of course, which Mr. 
Marquez referred to quite properly in his 
opening remarks, and that is that a company 
like ours has access to a large pool of 
research development and product innovation 
in a large American company. It just is not a 
business reality for us to duplicate products 
that we can receive from them. There are still 
a great number of holes in the fabric of what 
would constitute a total product line. 


My frustration is that I see more oppor- 
tunities than I have the wherewithal or the 
identifiable markets to which we have access, 
including the United States. Quite frankly, 
the United States is one of the most accessible 
markets in the world today for a company 
like ourselves. 


The Chairman: In terms of the adjustment 
of the consumers’ market to change and to 
novelty you mean? 


Mr. Cheesman: That is one feature, Mr. 
Chairman. The other features are that the 
cost structure in the United States is nearer 
to ours. Our wage rates are nearer to the US. 
To put it the other way, we do not have the 
great disparity; we are not competing with 
low cost competitors, low wage countries 
there. 


As I remarked, of course, if we go offshore, 
off the north American continent and start to 
look for markets for products such as one of 
my favourites today, power transformers, we 
find that all of these industrialized nations 
close their borders very successfully on 
products of that nature. The only open mar- 
kets are the underdeveloped countries. 
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We recently took part in a trade mission to 
South America on power transformers. We 
found there that there is a very aggressive 
scheme in the majority of those countries that 
have upcoming power generating and trans- 
mission requirements to promote local pro- 
duction. They are erecting tariff barriers of 50 
per cent and upwards to ensure that they do 
get local production. 


While there is a large market, for exam- 
ple, in South America for apparatus of that 
nature, by the time we strip it all down to 
what we can get access to it comes down to 
about 10 per cent of the apparent total. There 
will be a very severe dogfight from all the 
manufacturers in the world for that small 
amount. We will be in there, but it is not 
really going to be enough of an incremental 
market to create enough incremental sales to 
solve the problems that we have here. 


Senator Bourget: If it was not for the tariff 
barriers that now exist and which you have 
already mentioned, could you really compete 
so far as price is concerned with other 
countries? 


Mr. Cheesman: Yes; if they were selling in 
world markets at the same prices or even 
close to the same prices that they are receiv- 
ing in their home countries. 


Senator Bourget: Even if our labour costs 
are higher than theirs? 


Mr. Cheesman: In the majority of the coun- 
tries which we have studied this applies 
because these are custom built products. The 
benefits of skill of production are not as sig- 
nificant in custom built products as they are 
in mass produced or volume produced items. 


The Chairman: Mr. Starkey, would you like 
to comment on this? 


Mr. Starkey: Yes. I can first of all give you 
a few figures. Although we are a small com- 
pany we do have a research department, 
which is rather unusual for a company of this 
size. 


The yearly budget of this department 
amounts to somewhat less than 3 per cent of 
our sales, which comes to $150,000.00, or 
somewhat less. This group and this amount of 
money is good enough really to initiate some 
new ideas to provide scientific services to 
other engineering activities. It is definitely 
not good enough to carry out any significant 
amount of research. 
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As I have mentioned before, for a company 
of our size and in the competitive field we are 
involved in, the amount of research effort 
should be of the order of ten or somewhat 
more per cent of the sales. The remaining 7 
or 8 per cent will have to be found by strug- 
gling, by trying to find customers who will be 
prepared to cover our research expenditures. 


This must be, if not 100 per cent, then 90 
per cent coverage, because we simply cannot 
afford to spend more money on research from 
our own resources. As I have said, we con- 
sider in our field of activities that research is 
absolutely vital. We must have innovation, 
new concepts, technical improvements which 
can be provided only by an independent 
approach. We could not compete otherwise. 

As you can see, the amount of money a 
small company can put to these things is very 
limited indeed. 


Senator Bourget: Do you import knowledge 
from your parent company? 


Mr. Starkey: We could. We try on all occa- 
sions when it is required, but we find that the 
differences between the British and North 
American requirements and technology and 
so on are sufficiently large to prevent direct 
acquisition. 

Secondly, as I mentioned before, our field 
and area of activities is entirely different 
from the activities in the U.K. We have to 
build up and develop our own know-how in 
our fields. There are areas in which, of 
course, we are borrowing from the UK but I 
would say that it is a very limited amount. 


Senator Bourgei: What is the situation in 
regard to your company, Mr. Marquez, and 
yours, Mr. Cheesman? Are you importing 
knowledge from your parent companies? 


Mr. Cheesman: Yes, we are. 
Senator Bourget: Very much so? 


Mr. Cheesman: Yes, I would say a great 
deal. I do not know the figures offhand in 
terms of how to measure it in dollars. 


We pay a royalty figure which varies from 
product line to product line. We do not pay 
any royalty figure where we do not use their 
knowledge. The figure is of the order of one 
per cent of the sales of the product involved. 


Obviously, with it costing 3 to 5 per cent to 
even partially support our own product lines 


it is practically mandatory from a business-~ 


man’s point of view that we do this. In a 
make or buy policy for innovation you cannot 
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afford to duplicate that kind of knowledge for 
one per cent of sales, 


We have made great strides in the last 
decade, although there was some done before, 
with complementary product lines, rather 
than simply following on the heels of what 
was developed for the US market by the 
Westinghouse Electric Corporation. 


As I say, we are exporting more. We have 
raised our exports as a percentage of total 
sales from approximately 5 per cent ten years 
ago, to the 10 per cent order of magnitude 
this year. I am not at all content with that; 
my objective is 20 per cent but, a I have 
said before, we are running into some very 
stiff opposition. 

One other example of a product line is an 
electronic control device for machine tool 
control. We have been working on continuous 
development, innovation, manufacture and 
sale of the product for about a decade now. 
We are in what would be the third or fourth 
generation of this product line. 


To put it in the vernacular, we cracked the 
Japanese market a year or so ago. We did not 
crack it very far for it was made quite clear 
to us that we would be well advised to 
licence a Japanese manufacturer. 


Senator Bourget: I am not surprised at 
that. 


Mr. Marquez: I would not want to fail to 
make the point that Northern Electric has no 
foreign parent from whom we can get 
technology. 


In the instances in which we do want to 
procure technology from outside of Canada 
we have no nice, internal, family arrange- 
ment. We have to do it on what usually turns 
out to be a pretty costly basis. This is certain- 
ly one of the reasons that we are doing and 
have to do a great deal more research and 
development of our own than perhaps we 
might be inclined to do if we had easy, ready 
and fairly economic access to the technology 
of a foreign parent. We do not happen to 
have one. 


The Chairman: In your research labs are 
you always working on the discovery of new 
groducts, or do you at times do part of the 
work that has already been established in the 
labs of your parent company? 


Mr. Cheesman: I would assume, Mr. Chair- 
nan, that the question is addressed to Mr. 
Starkey or to myself, probably to myself: The 
imswer is both. I would not venture to put it 
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in numbers, but a considerable number of our 
projects are in fact filling in what we call a 
hole in a product line which has perhaps been 
created in the first place by our parent 
company. 

Again, returning to power transformers, 
Canada is leading the world in extra high 
voltage transmission. This is 735,000 volt 
transmission. 

We expended a great deal of our research 
and development effort in the last five years 
or so in doing that work. 


Now, power transformer research and 
development, of course, is going on all the 
time, a very large volume of it, in the West- 
inghouse Electric Corporation, so that we do 
not develop 735 kv technology entirely in a 
vacuum separate from that technology. That 
is a specific example. This applies to all other 
product lines. We do have a growing number 
of product lines in which we are in fact doing 
all of the applied research and development 
ourselves. The basic research comes primarily 
from Canadian government laboratories or 
universities. 

For example, in the field of computer pe- 
ripheral equipment, display equipment to go 
on to computer systems, we have launched 
some new products in the last year. These are 
entirely of our own development in the 
Canadian company. They are already being 
offered and we have made sales from Germa- 
ny through to California, including a few in 
Canada. 


Senator Bourget: What about you, Mr. 
Marquez? Could you give us some comments 
about the question I asked Mr. Cheesman? 


Mr. Marquez: I commented first of all, 
Senator Bourget, that we do not have access 
to foreign information on the same basis that 
Mr. Cheesman has. 


I think it is true to say that in the kind of 
world we live in no corporation today can be 
completely independent of technology. 


Technology is a commodity in which we 
must become increasingly inter-dependent. It 
is equally true that your ability to command 
technology from outside sources depends to 
an increasing degree on your ability to gener- 
ate technology on your own. This is partly 
because from the point of view of stature you 
are in a position to bargain better. It is also 
partly because in many, many fields, certain- 
ly to an increasing degree in the field of 
telecommunications, you cannot even under- 
stand the technology that the other people are 
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developing if you are not doing some of your 
own, it becomes so complex. 


The Chairman: That is what the Japanese 
found out, we understand. 


Senator Bourget: On page 16 of the brief of 
Northern Electric, in the second paragraph, it 
is said: 

Of prime importance are the entre- 
preneurial aspects of exploitation of tech- 
nological advantage. Many important 
Canadian advances and discoveries have 
been exploited elsewhere because of lack 
of initiative, lack of risk takers or lack of 
sufficient capital. 

Could you tell us what we should do here 
in Canada to stimulate Canada’s entre- 
preneurial instincts? 


Mr. Marquez: I wish I knew the answer to 
that. I suspect that the problem in Canada is 
at least partly a matter of national attitude. 

I think in a way we have suffered, as so 
often is the case, paradoxically, in that the 
existence of the United States south of our 
border is at one and the same time our great- 
est strength and our greatest weakness. 

The availability of technology from people 
whose technical standards are similar, if not 
identical to ours, the fact that the language 
situation is easy, the common practices, 
makes technology so easy to bring from the 
United States into Canada that we have had a 
tendency to live on other people’s technology. 

I think to some degree Japan has escaped 
this, simply by their remoteness. This is not 
to say, of course, that we should develop a 
point of view which says that because some- 
body else has designed it we should not use 
it; this is obviously ridiculous. We have to get 
out of a point of view which starts from the 
assumption that if someone else does it it is 
going to be better than ours, or that someone 
else can do something better than we can. 

It is interesting to observe that Canadians 
have in many, many instances gone down to 
other couniries, gone to the United States and 
they turn up as university presidents, corpo- 
ration presidents and important scientific peo- 
ple. One of our difficulties or problems is to 
give them the kind of challenge that they 
need in Canada in order to carry out those 
creative activities. The situation is improving 
but from where I sit it does not seem to be 
improving fast enough. 


Senator Bourget: Mr. Starkey, would you 
have something to add to this? I think it may 
apply also to small companies such as yours. 
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Mr. Starkey: Yes, I could not agree more 
with the statement made that so many 
Canadians abroad do belong to the class of 
world-wide entrepreneurs and they are doing 
extremely well in all areas. 


Why it does not happen in Canada, or the 
same people cannot show the same spirit in 
Canada, I do not really know. Perhaps it is 
the lack of challenge or possibly the lack of 
appreciation. The same appreciation is not 
given to Canadians in Canada as it is given 
abroad. I do not know whether this is some- 
thing which can be assessed in terms of 
money, funding or anything else. Probably 
money is a part of it. Any appreciation usual- 
ly should go together with some sort of finan- 
cial rewards or financial encouragement. 


I notice lately that there are some activities 
in Canada which do indicate that this entre- 
preneurial spirit is growing. Unfortunately, 
here we had, particularly in Nova Sotia 
recently, a number of cases where this entre- 
preneurial spirit finished in disaster. 


There were a number of fast growing com- 
panies or projects, high risk, but they failed. 
Now, this undoubtedly is’ connected, I sup- 
pose, with lack of financial incentive or finan- 
cial back-up, or lack of interest in the circles 
which should be providing this financial sup- 
port for entrepreneurial activities. 


Senator Bourget: As members of this com- 
mittee we would like to know if you have 
some suggestion to make as far as the govern- 
ment is concerned. As I read it, if I unders- 
tand it well, it means lack of money, initia- 
tive of course, but lack of risk takers, lack of 
sufficient capital. 


Should the government set up some kind of 
crown corporation in order to help the 
situation? 


Mr. Starkey: From my own experience, 
talking as the head of an engineering group, 
new concepts, products and certain activities 
which we are proposing to the Canadian gov- 
ernment, to the Department of Industry, 
Trade and Commerce, bear a tremendous 
potential. We are talking to our American 
customers and we feel absolutely confident 
that we could sell certain ideas and certain 
large programs if the money was 
forthcoming. 

As I said before, it needs money to start 
the whole thing, to cover our research and 
development phase for those large programs. 

We do find quite a lot of understanding in 
the government money dealers, but the reac- 
tion there is far from being entrepreneurial. 
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This is one weakness perhaps, that the gov- 
ernment organizations which are responsible 
for providing support for the industry do not 
show the same spirit. If we have got business 
in mind it must be done today or tomorrow. 
We know that we cannot wait for any length 
of time. We know about programs where we 
could come up with solutions or proposals 
within a period of there, four or five months. 
It takes much longer than that for a decision 
to give us support. 


In other words, we find that there are very 
few people within the government organiza- 
tions who do understand this business side of 
the money giving problem. It is not good 
enough for them to tell us you asked for 
money and we are giving it. We asked for it 
and we start spending our own money. We 
find that we finish the program and money is 
still not forthcoming. This is the other side of 
the coin. 


Mr. Marquez: You asked a question I think 
about whether something might be done to 
make risk capital more readily available. 


The evidence tends to suggest that Canadi- 
ans are prepared to put their money into risk 
ventures. In fact, the evidence suggests that 
the average Canadian investment in the Unit- 
ed States per Canadian is greater than the 
investment of the United States in Canada 
per American. 


The Chairman: They may feel that there is 
less risk in the United States than there is in 
Canada. 


Mr. Marquez: I am not quite sure that that 
is the answer. Quite obviouly, if a Canadian 
wants to put his money into a risk venture he 
is going to put it into say Xerox, or US Wes- 
tinghouse, if it were available. He is much 
more inclined to buy stock in the parent cor- 
poration than in the subsidiary. 


I rather suspect that the problem is at least 
partly conditioned by the absence of growth 
industries which are offering their stock to 
Canadian investors. 


Mr. Cheesman: Mr. Chairman, if I may 
comment on that in a complementary rather 
than contradictory manner to what Mr. 
Marquez has been saying: The return on 
investment available in the electrical manu- 
facturing industry in Canada today is just not 
attractive to risk takers. Some 29 per cent of 
the stock in our company is available to the 
general public, but there is not a great deal 
of interest in it by Canadians. 
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It may be that I am an inefficient operator, 
but we seem to be in with the rest of the 
industry in our problems. The return on 
investments available in our industry and in 
much of the secondary manufacturing indus- 
try in Canada is not sufficient to attract the 
people with risk money. They are much more 
inclined to take a look at a coal mine, where 
you can wrap up a contract to supply for 25 
or 30 years to a customer. 


You can work out all the parameters on 
more or less an actuarial basis for the next 25 
or 30 years. 


In our industry you have to take a plunge, 
either by investing money in research and 
development and starting the innovative 
cycle, or arranging for a licence for a pro- 
duct. The majority of Canadian secondary 
manufacturing industry is on this basis. It 
consists of erecting a plant and taking the 
risk that your market research was right and 
that there is a market for your product at a 
price which is above your cost and will give 
your investor return on his investment. 


The business ambient in Canada currently 
is not conducive to a great deal of investment 
in that sort of thing. Witness the kind of 
things that we are having to do and contem- 
plating doing in order to attract industry to 
some of our problem areas of the country. 
They have to be artificially fed. We have seen 
companies in secondary manufacturing clos- 
ing down, if I may classify shipbuilding as 
secondary manufacturing. It is not a primary 
resource anyway. 


We see in this morning’s paper another 
admittedly relatively small assembly plant in 
the automotive business closing down. This is 
a trend indicating that the return on invest- 
ment is not attractive in Canada today. 


We seem to be returning to a primary 
resource industry country. 


The Chairman: Or a service industry. 
Mr. Cheesman: Or services, yes. 


The Chairman: Because we have over 60 
per cent of our people now engaged in 
services. 


Senator Kinnear: We heard yesterday that 
there were too many Ph.D’s in the country. In 
your brief from Northern Electric you say we 
need more. We heard yesterday of 20 Ph.D’s 
applying for a particular position and only 
two were accepted. It would appear that 
there are too many. 
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Mr. Marquez: We also say, Senator Kin- 
near, on page 11 that we are in danger in 
future of producing too many. I think to put 
it in its proper context what we have been 
trying to say is that there is imbalance 
between the discovery process, which is the 
beginning of the process, the search for 
knowledge and the translation of that knowl- 
edge into the satisfaction of human wants. 
Quite obviously the Ph.D’s that we produce 
have to find work in this country in one or 
other of two basic places, either back in the 
universities, where they help train more 
Ph.D’s, or in industry. 


If we are not developing the innovative end 
of the scientific spectrum, which is the one 
which takes place in industry, at at least a 
parallel or balancing rate to support the rate 
at which discovery is growing, then of course, 
we are going to have Ph.D’s who are going to 
have to look for employment outside of 
Canada. 


I have some data here which shows that up 
to now the situation has been one in which 
generally speaking we have been underpro- 
ducing. The forecast is that starting in about 
1970 we are going to have an over-production 
of Ph.D’s for the present estimated rate of 
growth of the demand. 


The Chairman: Do you accept the projec- 
tions which have been prepared by NRC? 


Mr. Marquez: I have to say that they are 
the best we have at the moment. Presumably 
they assume that the situation will continue 
as it is at the present time. 


Senaior Kinnear: How could we improve 
the innovative process despite foreign owner- 
ship? Probably Mr. Cheesman or Mr. Starkey 
would like to answer that? 


Mr. Cheesman: If I may attempt an an- 
swer, Mr. Chairman: The direction I see for 
improving the innovative process despite 
foreign ownership is to create a business cli- 
mate in this country which makes invest- 
ment in secondary manufacturing industry 
attractive. 

This is the prime utlizer of the kind of 
innovation we are talking about here. By that 
I mean we have got to look at our trade 
practices and examine them to see whether 
we are really being competitive or altruistic. 
We are spending a good deal of our national 
substance on research and development and a 
good deal of it on education. There we are 
proceeding on a trade policy course which 
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encourages the importation in large quantities 
of the products which require the most 
advanced technology. 


Industry in Canada needs no less protection 
during the early stages of innovation of new 
products than does industry in the countries 
with whom we are competing. If we examine 
the practices of those competing countries we 
will find that they give a very high degree of 
protection to their local industry. 


There are various kinds of foreign owner- 
ship, but certainly speaking for our own com- 
pany we are dedicated to a policy of develop- 
ing a large base of exportable products from 
the Canadian company. In addition we are 
continuing to supply the Canadian domestic 
market for our class and kind of products. 


In the majority of foreign owned companies 
that I am aware of in Canada there is rela- 
tively little attempt to strangle at brith, if 
you will, any desires on the part of the 
Canadian management to undertake research 
and development. 


I think that applies to companies like 
yours, Mr. Strkey, equally’ to my own or to 
some other companies that I know that have 
ownership outside the United Kingdom or the 
USA. 


The grim facts of business life are that we 
do not see that the risks are proper ones to 
ask our shareholders to take. If we spent 
large amounts of money on research and 
development we do not get the support right 
throughout the total innovative cycle that our 
competitors from other countries are getting. 


The Chairman: Would you say that as a 
nation we tend to export too much knowledge 
and to import too much technology? 


Mr. 
that. 


Cheesman: Yes, I would agree with 


Senator Kinnear: I have one other question 
for Mr. Cheesman with regard to the amount 
of research you are doing on power lines. 


Are your lines that you are anticipating for 
the very high voltage that you expect to car- 
ry, to be overhead or can you go under- 
ground? The reason I am asking that is that 
yesterday we heard that a new way had been 
found to carry power underground. 


Mr. Cheesman: The system that we are 
working on in the first instance is overhead, 
but it is adaptable to the system that I 
believe you are referring to for underground 
transmission cables. 


ee 
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The Chairman: This has been, apparently, 
developed by Union Carbide. 


Mr. Cheesman: Yes, I am generally aware 
of the nature of that. It is a cable system for 
conducting the electricity. 


The system that we are working on is for 
conversion of the electrical energy from alter- 
nating current to direct current for transmis- 
sion. Transmission of direct current results in 
lower energy losses than transmission of 
alternating current. 


The two developments so far as I am aware 
can be considered to be largely complemen- 
tary. There may be areas of competition or 
conflict, but I am not aware of the details 
enough to be sure about it. 


Senator Kinnear: I think that will come 
about, because it will free a great deal of 
land for other things. They are also very 
unsightly running through the country. 


My. Cheesman: Senator Kinnear, certainly 
we have done a lot of development both in 
Canada and in the United States. We are pro- 
moting reasonably successfully underground 
electrical distribution in urban areas. We 
have developed unique Canadian products in 
our distribution apparatus division which are 
well suited to this. 


As a businessman I just wish there was 
more acceptance of them by the municipal 
utilities. 


Senator Robichaud: Mr. Cheesman, in your 
brief at page 9 you state: 


There is every indication that our edu- 
cational system is preparing adequate 
numbers of most professionals required 
but they are not moving out of the aca- 
demic atmosphere because far too high a 
proportion of government funds is being 
channeled to government in-house activi- 
ties and universities. 


Are you suggesting here that the govern- 
ment is spending too much money in research 
for in-house activities and giving too large 
granis to universities in comparison to the 
assistance that it is providing to the industry? 


I would like to have your comments on 
this, also the comments of the other 
witnesses. 


Mr. Cheesman: Mr. Chairman and Senators: 

It is looking at it on a national basis, in the 
same way that I have to look at my own 
-YTesearch and development budget. Can we 
afford to do more, or do we have to say that 
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the present level of expenditure is approxi- 
mately the total amount available and there- 
fore we need to re-direct some of it? I cannot 
answer that question. The government of 
Canada will have to answer that, whether 
they believe that we can afford to spend 
more. In industry, certainly the parts of 
industry with which I am connected, we are 
in agreement that we do need to have more 
help. There needs to be more research and 
development done in industry. 


If this has to be done in the short run at 
the expense of withdrawing some from the 
universities and government laboratories I 
would regret it. I do not think that we are 
doing too much scientific endeavour in Cana- 
da. That is not to say that we may not be 
doing more than we can afford if we were to 
balance between research and development in 
universities, in government and in industry. 


Senator Robichaud: Is there real coopera- 
tion between industry and universities? In 
other words, are you, when the occasion is 
available, taking universities into partnership 
for a certain type of research? 


Mr. Cheesman: Yes, we have quite a num- 
ber of cooperative projects with McMaster 
University in the same city as our main 
research and development laboratories, at 
Hamilton. We also have projects with the 
University of Toronto and the University of 
Waterloo, which are nearby. There are a 
number of others, but they are relatively 
minor. 


We have a policy and we are working more 
towards that. Again it is a problem of the 
total resources available. We need ito get toa 
certain quantum before it is worthwhile. 


The Chairman: Do you have any research 
facilities in Three Rivers? 


Mr. Cheesman: No, we do not. We have 
engineering support there, but the technolo- 
gy of our lamp manufacturing plant which is 
in Trois Rivieres is supported by our central 
research and development facilities in Hamil- 
ton, Ontario. There is a good deal of work 
done there on phosphors and materials that 
are used in the lamps. 


Senator Bourget: Mr. Chairman, before Mr. 
Marquez answers this question I have one 
which is closely related to it, regarding gov- 
ernment labs and universities. 

What contribution to the companies’ inno- 
vations have come from university and gov- 
ernment labs? 
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Mr. Cheesman: I am at a loss to answer 
that quantitatively but qualitatively I would 
say a very significant and very large portion 
of our innovation. 


Mr. Marquez: In order to get your question 
in perspective, Senator Robichaud, it is a 
question really of balance between these two 
areas of effort. We have to recognize that we 
face a fundamental problem in this and even 
industry faces this problem on a smaller 
scale: What are the funds that are committed 
to innovation? Innovation is that process 
which is the development process, if you like, 
a translation of technology and the combin- 
ing of it with other resources into a product 
or service. That usually takes place in 
industry. 


Consequently, there is a built-in feed-back 
system that determines in a relatively short 
time whether you should continue with it or 
whether the business is going to go out of 
business. That is the relationship between 
cause and effect is short enough that if you 
embark on too many wrong avenues of inno- 
vation you are either going to be smart 
enough to stop it or you will go out of 
business. 


The problem with discovery, which is the 
area of activity that takes place in the uni- 
versity, is that you are seeking knowledge and 
the connection between knowledge and its 
translation into usable goods or services may 
not take place for a hundred years. There is 
very little connection. 


Consequently, the scientist involved in 
basic research will almost invariably tell you 
that the allocation of funds to basic research, 
whether they are in corporations or in uni- 
versities, should be allocated on the basis of 
the reputation of the scientist rather than on 
the quality of the project. 


It is almost impossible to determine wheth- 
er in fact the project is going to have any 
long term value. 

Consequently, the criteria for determining 
priorities, the criteria for weighing in the bal- 
ance whether you should go ahead with a 
telescope or with a high energy accelerater, 
are very difficult to obtain. There is no built- 
in mechanism which will say after 10, 15 or 
20 years this was a wrong direction to go and 
therefore you should cut it off. 


Yet it is equally true to say that this is the 
raw material on which innovation eventually 
feeds. There must be a balance. 

I think that what we are saying is at the 
present time in Canada there is an imbalance. 
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This is perhaps not to say that there is too 
much effort and money being spent on dis- 
covery so much as it is to say that there is too 
little being devoted to innovation. 


Senator Cameron: Mr. Chairman, the first 
question I have relates to the question Sena- 
tor Kinnear raised. 


I notice that an increasing number of tele- 
phone lines are being put underground. I am 
wondering how extensive this is and what the 
economies are in the long run? Is this some- 
thing that is likely to extend all over the 
country or is it going to be limited to certain 
areas? 


Mr. Marquez: I think it is true to say that 
principally in urban areas and to an increas- 
ing degree in extra-urban areas the present 
trend is to put telephone lines underground. 


The Chairman: I am sure that Ottawa will 
be the first, because it will be another occa- 
sion to destroy our streets. 


Mr. Marquez: There are aesthetic reasons, 
but there are also very practical reasons and 
technological reasons. Quite obviously you 
have to develop the type of product that can 
operate properly and be reliable underground. 


Secondly, in the long run there are obvi- 
ously important factors. A cable buried 
underground is not as susceptible to sleet 
storm, broken branckes or destruction in one 
way or another as a cable that is overground. 
It is true that underground cables are some- 
times carved up by plowshares and digging 
machinery of one kind or another. 


Senator Cameron: For example, I notice 
that the Alberta government telephones are 
putting all their lines underground between 
Calgary and Banff, and others as well. 


Mr. Marquez: That is quite right. They 
have a major program of rural underground 
wiring. 


Senator Cameron: Yes. I was wondering 
what the economies are? Has sufficient been 
done yet to work out a projection as to what 
the economies will be? 


Mr. Marquez: The economies in the long 
run are without doubt very important. Every 
segment of society is constantly faced with 
balancing between the things that you need to 
do to cope with the needs of the short term 
against the things you would like to do which 
would cope with the things of the longer 
term. 
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Many times things are done in the short 
term simply because they are more economi- 
cal than they would in the long term. There is 
no question about it that in the longer term 
underground wiring is far superior. 


I think it is true to say that there is a very 
strong trend in the direction, both in the field 
of power distribution and in the field of tele- 
communications, of putting cables under- 
ground. 


Senator Bourget: You save a lot in mainte- 
nance also, 


Mr. Marquez: Yes, indeed. 


' Senator Blois: In Nova Scotia the telephone 
company there, even in the rural areas, now 
are putting practically everything under- 
ground. I talked to one of their officials. They 
are not sure, but they feel confident that it is 
much cheaper and easier to handle. There 
are problems. 


I had them do'a job in a country place I 
had. They brought the men out to put in an 
electric cable for the lights and power under- 
ground, but they cut off one of the water 
lines. That is one of the problems they have. 


I notice that they are using a lot of it there 
now and they do it very quickly. 


Senator Cameron: I know on my own cam- 
pus I have given orders that all the wiring 
must go underground. It is pretty costly 
because I live on a rock pile, but it is still 
important. 


The Chairman: You are taking the long 
term view. 


Senator Cameron: That is right. The second 
question I had was in view of the fact that 
the development of export markets is crucial 
to our success in industry in this country, 
what percentage of R & D funds are going 
into market research? 


If this was asked before I came in, disre- 
gard it, but I think it is important, particular- 
ly in terms of the development of secondary 
industry. 


What percentage of your research funds 
are going into market research? 


Mr. Marquez: I think it is true to say that 
in the terminology which most companies use 
expenditures on market research are not put 
under the same heading as research and 
development. 


Senator Cameron: This is what I suspected. 
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Mr. Cheesman: That is certainly our prac- 
tice. This is a marketing expense. It is also 
the subject of much discussion. 


Mr. Marquez: I would agree with you that 
product development is one side of the coin 
and market development research is the other 
side of the coin. It is no use developing one 
without developing the other. There are very 
good arguments for saying that these things 
should be more inter-connected than ‘they are 
at the present time. 


Senator Cameron: I just wanted to be sure 
of what the relationship was. I suspected that 
the answer you gave is what we would get. 

The third question I have is that so much 
of our discussions relate to the kind of train- 
ing we are giving in the universities. I have 
always had to be very practical in my own 
affairs. I am very much intrigued by this 
University of Waterloo engineering training 
program and their cooperation with industry. 
How is this working out? Do you think this is 
a trend that is going to extend to other 
universities? 


Mr. Marquez: I would say it is a trend I 
would hope would extend to other universi- 
ties. I think it is an excellent idea. 


Senator Cameron: There is some resistance 
to it in academic circles, but I disregard that. 


Mr. Marquez: I certainly endorse it. 


The Chairman: That 
attacked by the students. 


is why you are 


Mr. Cheesman: One of the practical operat- 
ing problems that we face—I certainly 
endorse the so-called Waterloo scheme, which 
is not an exclusive with them. 

To organize ourselves in industry it would 
be better if all the engineering schools, which 
are our prime interest, although not our sole 
interest, were on the same sort of scheme. 
Then we could schedule the introduction of 
these people into our operations on a year 
round basis, regardless of what university 
they come from. 

For many reasons, including the areas of 
technology, we do not want to look only at 
one university or one or two universities. I 
too am doing what I can to get this going, for 
example, in McMaster University. I am run- 
ning into heavy resistance. 


Senator Cameron: Do you think that this 
would stimulate the innovative process, if the 
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students started in on their undergraduate 
work in engineering work in plants, or is this 
too hypothetical question? 


The Chairman: It certainly would change 
their motivation ultimately. 


Mr. Cheesman: Yes, it certainly would help. 
There is another problem, which I cannot 
avoid returning to. That is where are we 
going to get the substance to finance more 
innovation? As it is done now, when we do 
find some funds to do this it is rather a para- 
dox. Frequently we have to go offshore to the 
United States recruiting the scientific and 
engineering staff we need for it. 

In manning any one project you can only 
assimilate so many inexperienced people at 
once. I referred earlier to the need to keep a 
fairly even load on a research team. I am 
sure you are well familiar with this, but 
when we do get opportunities they seem to 
come along in bursts. We have to man them 
quickly and with a spectrum of experience 
from straight out of university up to at least 5 
to 7 years experience and hopefully even 
more. It is in the few years of experience 
category that they are so hard to find in 
Canada today. That is why we have this 
problem. 


Mr. Marquez: I think it is the experience 
too of companies that are deeply involved in 
research and development that even if the 
graduate comes to you without having gone 
through this process, then you must embark 
on a process in which you keep sending him 
back to school. 


The technology keeps changing, the tools 
which he uses keep changing. A graduate ten 
years ago in some of the fields is just out of 
date with the techniques that are being used 
today. You have to develop a process of 
working very closely with the universities. 
The separation which has tended to exist in 
the past between industry and the educational 
institutions is tending to become a much more 
integrated one. 


The Chairman: It is more and more true, 
then, as somebody said one day, that knowl- 
edge does not keep better than fish? 


Mr. Marquez: Indeed it does not, and some- 
times not as well. 


Senaior Cameron: If this joint industry- 
university training plan became a uniform 
policy for all engineering schools in Canada 
to you think there are any problems in work- 
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ing this out with industry? Would this put a 
pretty heavy burden on industry and would it 
lead to increased costs? 


Mr. Cheesman: I would venture the opinion 
that while it would bring some problems in 
accommodation to it in the first instance, it 
would certainly give us improved costs in the 
long run. I think it is definitely a very impor- 
tant step in the right direction. 


Senator Cameron: The reason I am labour- 
ing this is that I have had a theory for a long 
time and I have a scientific background 
myself, that a lot of time in the universities is 
wasted in labs. The practical laboratory work 
could be learned much more effectively and 
in less time on the job if the opportunity is 
provided. This Waterloo experiment is a step 
in that direction and I think it is a right one, 
but I would like to see the evidence of it. 


Mr. Cheesman: There is one general state- 
ment that I would like to make with a hypo- 
thetical example. Our problem is in getting 
young scientists and engineers who are 
interested in solving the nuts and bolts prob- 
lems of manufacturing indtistry today. These 
nuts and bolts problems are such things as 
how to make power transformers that can be 
transported from the factory, wherever they 
may be made, into the site of Churchill Falls. 


There is not very much in engineering edu- 
cation to day, or 26 years ago as I recall, that 
really brings you to grips with that. 

Young engineers are less and less fascinat- 
ed or interested with that nuts and bolts 
problem today even as they were 26 years 
ago. Perhaps hunger was a help. 


Senator Bourget: Yes, it was. 


Mr. Starkey: I would strike perhaps a 
somewhat original note. In the Atlantic prov- 
inces, Nova Scotia in particular, it is very 
difficult to attract engineers altogether to the 
industry there. 


The Chairman: Is it because of wives? 


Mr. Starkey: I do not know; no, it is more 
subtle than that, I suppose. Even the local 
school graduates as a rule do not want to stay 
in the Atlantic provinces. Ontario for exam- 
ple, Quebec or the Montreal area in particu- 
lar, is such an attractive force that is much 
easier to recruit people in Australia, the UK 
or in the States. We have got engineers from 
all over the world, but very few Canadian 
engineers. They simply do not want to stay 
there. 
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The opportunities perhaps are not good 
enough. Of course, there is not enough 
industry to make it competitive or attractive 
as a centre of industrial activity. From the 
national point of view I suppose that this is 
one problem which should be taken into con- 
sideration. The only possible solution is to 
increase the rate of growth of industry in 
these areas. This is a vicious circle, how to do 
this. Money seems always to be the crux of 
the matter. A massive injection of money 
could solve these things, but this could be 
done only on a national scale. If it was gov- 
ernment policy to do so it could be done 
otherwise. 


The Chairman: I was told, to come back to 
my point, which is not too serious I am sure, 
that the wives of company presidents were 
more important in the location of the compa- 
ny than the presidents themselves. 


Mr. Marquez: I think there is a point that 
is of interest to support the points that Mr. 
Starkey and Mr. Cheesman have made. I will 
illusirate it by giving you a case in point. 

We were talking one day not so long ago to 
a representative of a country who is interest- 
ed in buying some switching equipment from 
us. He was talking about some pretty sophis- 
ticated electronic switching equipment. 

We suggested that for the particular needs 
of that couniry for the foreseeable future they 
might be well advised to buy something 
which was not quite as sophisticated, not 
quite as advanced and which could do the job 
quite as well. Certainly they were a long way 
from needing it. He raised a point that 
interested me and which has a bearing on 
what we are saying here. 

He said, if we do we are not going to be 
able to get engineers to work on it. The young 
engineers that we are graduating today out of 
this particular country want to get into as 
highly sophisticated or, as Mr. Cheesman 
Says, they don’t want to work on the nuts and 
bolts problems. They want to work up at the 
sophisticated end of the spectrum. 

Consequently he was in a position in which 
he felt that his company should put in equip- 
ment of a far more sophisticated kind than 
they needed in order to be able to attract the 
engineers from his home territory who would 
be required to maintain it and to run it. 


Senator Cameron: Would the answer to that 
not be the Ryerson Institute student, rather 
than the university graduate? 
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students too, you see. 


Mr. Cheesman: It still leaves no answer to 
the problem of what do you do with the uni- 
versity graduate, what has he been trained to 
do in a developing or under-developed 
economy? 


The Chairman: I want to come back to 
your pleas for better and probably more 
efficient programs from the government to 
help you. I was told a couple of days ago that 
in Switzerland private industry was opposed 
to government incentive programs, yet that 
country seems to develop rapidly, to be able 
to overcome the obstacles to exports. Would 
you like to comment on this? What are they 
doing that we are not doing here? 


Mr. Starkey: I would only say that they 
started their process of industrialization 150 
years ago probably and we are really starting 
it only now. When I am talking about the 
need for heavy support from the government 
I have in mind just this, it is the beginning of 
the thing, we are just starting. This is a bas- 
ic, fundamental problem. 

Should we or should we not be interested 
in developing stronger Canadian industry? As 
it is we are doing very well with our primary 
industry exporting our national resources. We 
do not really need a Canadian industry at this 
time. We are dong very well. We could manu- 
facture, say, electric bulbs and_ perhaps 
television sets and nothing else. We can buy 
everything. We have got enough excellence in 
other areas to keep us going. I would say that 
if we are considering altogether this problem 
now of Canadian industrialization we must 
have in mind our future. The time will come 
undoubtedly when we shall not be any longer 
in this lovely position where we are sitting on 
a pile of gold, minerals and so on. 


The Chairman: But the Swiss seem to de- 
velop a great deal of new industries and new 
exports based on high technological content. 
They do not export only watches. 


Mr. Siarkey: Exactly; they have got also a 
very sirong defence industry, the Braun com- 
pany and a number of other companies in 
Switzerland, but these people have been in 
existence for many, many decades, not years. 
I am sure that at their beginning possibly it 
was just a difficult. In the old times when 
they were starting they must have got very 
strong support: 
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Take, for example, Japan. After all, Japan 
developed to a fantastic degree. They did 
industrialize themselves to an amazing, 
astonishing degree over a period of 50 years. 
But it is only now that Japanese industry 
became self-supporting. At the beginning 
there were tremendous amounts of govern- 
ment money spent on them in the defence 
fields. 

I am not talking necessarily about grants 
for development. I am talking about buying 
products, creating a domestic market for any 
country’s industry. 

At the beginning, in the early stages of 
industrial development to my mind there is 
no other way. 

There will have to be a planned approach. 
The government will have to have a policy 
actually attempting to develop the industry as 
a program. In the future, in another 20 or 30 
years our unemployment rate, our other 
requirements will decide that we will not be 
able to exist without a well developed 
industry. 

This is doing something for the future and 
these things never happen by private enter- 
prise or individual approaches. After all, 
industry always look for profits. If it is some- 
thing for the future, something not of direct 
interest, as Mr. Cheesman mentioned before, 
there is no attraction, no real benefit for 
industry to operate in the Candian environ- 
ment as it is. 


The Chairman: We have been told that we 
have a science policy by accident. Would you 
say then that we have no proper or no con- 
scious industrial development policy in 
Canada? 


Mr. Starkey: I would say that we have not 
got a wholehearted industrial development 
policy. We are doing it in a haphazard man- 
ner. We are spending a lot of money on scien- 
tific research establishments and so on in uni- 
versities. We want to do this, but we treat it 
at the moment only as a prestige operation 
and not a real requirement on which our 
existence might depend in the future. 

If we decide that we want to do it this 
way, that we have to build up our industry so 
that in another 20 years it will become 
strong, viable and full of entrepreneurship, 
organization and so on, then at this time I am 
sure, however unpleasant it sounds, that this 
can be done only with massive government 
support as an intentional policy. 
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Mr. Cheesman: Mr. Chairman, I would just 
like tu support what Mr. Starkey says. I refer 
back to what I said in my opening remarks 
about our need for developing a Canadian 
overall socio-economic policy. 


To look at examples, are we going to be 
another Kuwait or are we aspiring to be 
another USA or another Sweden, a mixed 
rather than a solely primary resources 
economy? 


The Chairman: I would like to be Kuwait 
provided I would be the head of state. 


Mr. Cheesman: I would like to address a 
question to anyone who might know the 
answer with regard to your comment on 
Switzerland. I wonder what the corporate 
profit taxation rate is in Switzerland? If they 
do not have other incentives for industry I 
think you usually find some compensating 
factors when you look at the details. 


Mr. Marquez: Mr. Chairman, I want to 
make a point which is not necessarily going 
to support the comments which have been 
made by Mr. Starkey and Mr. Cheesman. 
While I do not at all disagree with the point 
of view that we are at a particular state in 
our history in which something needs to be 
done, I do not think all the problems lie on 
the side of government. 

You mentioned Switzerland, but you might 
equally well talk about Sweden or the Neth- 
erlands. All of these three countries did not 
develop the kind of mythology which Canadi- 
an industry has developed, which says that 
industry can only be developed if it can be 
supported on a domestic base. They knew 
from the beginning that their industry had to 
be supported on an international base. They 
did not develop industries in Switzerland, 
Sweden or the Netherlands to sell in Switzer- 
land, Sweden and the Netherlands. 

One of our greatest competitors in our 
field, the L.M. Ericcson Company in Sweden, 
gets 20 per cent of their business in Sweden. 
This is their point of view, this is the base 
from which they start. This never has been 
the base from which Canadian industry has 
started. 

It has started on the assumption that it 
must be able to build a viable existence on 
the Canadian market. Therefore we keep 
talking about how small the Canadian market 
is with 20 million people when Sweden has 7 
million and the Netherlands is in the same 
vicinity. This is a problem that has to be 
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resolved as well as infusions of Government 
money and government support. It is a prob- 
lem of attitude. 


The Chairman: I think it is very important; 
you bring us back to Sir John A’s national 
policy. 


Mr. Starkey: Might I add one comment to 
my previous comments here: For such coun- 
tries as Sweden or Switzerland industrializa- 
tion was a matter of life or death. They had 
to do it or they would perish. It is not so for 
Canada. 


Mr. Marquez: It should be. 


‘Mr. Starkey: Perhaps it should be, but 
human beings being what they are, if the 
incentives are not there. I said as a matter of 
life and death, this is an incentive in itself... 


The Chairman: It was a matter of life and 
death when the choice was made in 1879. We 
lost about 2 million people who emigrated to 
the United States during the latter part of the 
19th century, yet we decided as a nation that 
we would develop a domestic industrial 
sector. 


Mr. Starkey: That is exactly what I was 
saying, that this must be a matter of national 
policy and national decision. To my mind it 
automatically implies government support. In 
the earliest stages it is not good enough to go 
to the people and tell them, look, you have to 
work for Canada, you have to do something. 
We are being told now that we have to 
export. Obviously for any individual company 
already in the field, a company such as ours, 
this is a matter of life and death. It is not a 
national problem, it is the problem of a small 
Canadian company. Its board of directors, its 
president understands this. We do all we can 
in order to increase our export capability and 
to export. We are fighting for it, but this does 
not apply to the nation as a whole, to all the 
industries or all the economic factors in- 
fluencing human processes, decisions and so 
on. 


Once you are in the field, once your living 
depends on it, you understand it and you will 
do this. Take all the people who are financing 
all sorts of ventures abroad, but not in Cana- 
da, take all the people whose money is not 
attracted to the Canadian industry. Why not? 
Because there are better ways of making 
profits than in Canada. 


Industry is not a natural way as it is. It is 
not a natural way of making a living in Cana- 
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da. It could be changed only by artificial 
means, unfortunately. If we do not do it 
intentionally, then the time will come when 
we shall find ourselves in a dire need of 
fighting for our living again, but this is not at 
this time. 

At this time I would say psychologically 
there are not enough incentives in Canada for 
industrial activities to really grow and profit. 


The Chairman: We need a new national 
policy. 


Senator Kinnear: Mr. Cheesman appears 
worried at the moment about which way we 
are going, that we are going back to the pri- 
Mary resources in Canada for our main 
source of funds and secondary industry is 
apparently slowing down. I thought we have 
had rapid growth in secondary industry and 
were enjoying it, but certainly there seems to 
be a slowdown now. 

Then I would like to ask anyone who would 
like to answer, do you see a viable and grow- 
ing export business based on new innova- 
tions? In what product areas would these 
innovations be developed? For example, mili- 
tary equipment, household equipment or 
satellites? Where are the markets in mind? 


Mr. Marquez: I think the markets are 
unlimited with the technology. I think that 
the danger we face, of course, and one of the 
problems that countries like Switzerland 
solved, was to recognize that you cannot 
attack all successfully. 

We have to limit the things that we try to 
do so that those things that we try to do we 
do well enough and sufficiently in depth as 
to be competitive with the best in the world. 

This is a matter of choice. This is speciali- 
zation, then within the specialty we need 
rationalization so that we do not fragment our 
industry. 

All of the areas that you name and 
many that we cannot even conceive of at the 
present time and in the developing countries 
are expanding markets. In the field in which 
we are involved, telecommunications, the 
opportunities are almost infinite. We have 
to take advantage of them and be selective 
enough so that we do not spread our resources 
so thinly over the whole extent of possibili- 
ties that we disperse that effort. 

In this field of research and development 
the greatest problem that faces us today is to 
determine what we are going to be best in 
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and then be best in that. We have to recog- 
nize that we cannot be best in everything. 
It is a problem that faces Canada on a broad- 
er scale. 


Senator Kinnear: Yes, that is true, but do 
you see a slowing down at the present time? 


Mr. Marquez: If you are talking about a 
possibility of economic slowing down, all of 
us I think are concerned about what is hap- 
pening to the availability of capital. I feel 
about this as I feel about the weather, that I 
am concerned about it but I cannot do any- 
thing about it so I forget about it. I concen- 
trate my efforts on the things that we can do 
something about. We are concerned about it, 
but what this will produce in the way of a 
slowing down of the economy I suppose none 
of us knows. 


Senator Kinnear: I took that trend from 
Mr. Cheesman’s statement. I felt that he 
intimated that there was a slowing down. 


Mr. Marquez: Certainly as far as expendi- 
tures of effort in research and development 
we are definitely running in the opposite 
direction. We are increasing steadily, some- 
times at a far grea'er rate than we feel we 
can afford. 

When you are in a technologically dynamic 
field, as I said a little earlier, the great prob- 
lem, the tightrope you are walking all the 
time, is to make sure that in your urgent 
desire to make sure that you survive today 
you are not taking too much away from your 
ability to survive the day after tomorrow. 
You have to look ahead. You have to keep up 
with the technology that other people are 
going to develop. 


Mr. Cheesman: My reference, of course, 
was to the fact that there is going to be and 
there is going to continue to be for a long 
time a good deal of readjustment of Canadian 
secondary manufacluring in the light of the 
new tariff structure which is being intro- 
duced. One can use the past tense pretty well 
now, which has been introduced here. There 
is no doubt about it. There is a lot of good, 
sound theory behind that. As one just right in 
the middle of it, the application of the theory 
is always easier said than done. 

There is some pretty painful re-adjustment 
to be done in secondary manufacturing 
industry in the light of these new tariffs. This 
applies to both the short and the long term 
effects which we expect from them. 
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The sort of arrangement we have made as 
a country in respect to the automotive indus- 
try is very attractive to many people and is 
being considered for application to other 
secondary manufacturing situations. 

Again, I think we can look at that either as 
optimists or as pessimists. Without being very 
much of either, but simply trying to be a 
constructive critic, I would suggest that 
before Canada enters into any more such 
agreements, provided always that Washington 
would entertain any more such agreements, 
we need to look at the quality of employment 
which Canadians get out of such agreements, 
as well as the quantity of employment. 

Again, when we talk about innovation in 
research, development and education, it is 
questionable in my mind whether or not the 
extension of pacts like that are in the best 
national interest. Modifications to the 
arrangement could be conceived which might 
be more conducive to maintaining a nation 
with a broad spectrum of professions and 
trades required in Canada, rather than just 
the 20th or 21st century version of hewers of 
wood and drawers of water in secondary 
manufacturing industry. ; 


I think this is important. In my segment of 
industry we have spent something of the 
order of 50 years or more climbing out of that 
hole and it is a little bit discouraging to find 
we are going down into it again. 

Back in 1903 when our company began 
manufacturing electrical products in Canada 
the opportunities for Canadian professional 
engineers were pretty few. Today they are 
pretty significant, but with the trend to lower 
tariffs the opportunities are in fact going 
down again. 

We have a great deal of re-adjustment to 


do before we can, like Sweden and Switzer- | 


land, to name the two examples, become an 
industry that is properly oriented to flourish- 
ing. The majority of our market is export and 
all the competitors in the world are allowed 
free, or relatively free, access to our domestic 
market. 

We are looking at the prime markets in the 
world where the output of many sectors of 
secondary manufacturing find that in spite of 
lower tariff rates their borders are essentially 
closed, or extremely difficult to cross. 


The Chairman: It is almost 12.30. This is | 


going to be a long day, because the Senate is 


sitting at 2 o’clock and this committee is sit- — 


ting again at 8 o’clock tonight. 


nen 
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I presume that everybody would agree that 
we should adjourn, although we could go on 
with this high-level discussion for a few 
hours. 


Senator Blois: I notice that the industrial 
people who have been before us in the last 
few days have referred to the fact that more 
money is needed to do research work and 
-most of the companies are spending what 
they think they can afford. 


I think one gentleman today said they are 
spending even more. I have been given to 
understand that the scientists and research 
and development engineers of their own staff 
spend a great deal of their time in trying to 
improve on methods which are presently 
being used. 


That is something that has been developed 
but now it takes a long time to improve on it 
and keep it up to date. I believe it was Mr. 
Starkey’s company which I was at a few 
years ago. I was told that in some of the very 
fine apparatus that they are making there, 
particularly in this deep sea sounding and 
other things, most of the time was spent in 
improving this. They were quite successful in 
doing so, which gave them a chance to be 
more competitive in the field. 

I wonder if anyone would care to comment 
on that and if my information is correct, that 
it is taking a lot of your own scientists and 
money to do this sort of thing? 
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Mr. Marquez: Certainly in our field and I 
am reasonably sure that you will find that it 
occurs in others, when you develop a new 
product it is not a static process. You then 
have a continuing responsibility right from 
the development and research stage to keep 
updating it, to keep improving it for at least 
two reasons. 

One is to improve the economics of produc- 
tion, to lower the cost without sacrificing the 
quality or effectiveness of the product. 


Secondly, of course, to update it to intro- 
duce new features so that they will be 
competitive with your competitors who are 
not themselves standing still. 


Senator Blois: That is quite expensive. 


Mr. Marquez: That takes a substantial part 
of the R and D expenditure. We call it PI and 
E, product improvement and evaluation. 


Senator Kinnear: I wish you had time to 
tell us about the picture phone and your 
regenerative innovation. 


The Chairman: He will grant you a private 
interview, senator, on the phone perhaps, but 
without pictures. 


Thank you very much, gentlemen, for hav- 
ing been with us this morning. You have been 
quite helpful. 


The committee adjourned. 
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BRIEF TO THE SENATE OF CANADA 
SPECIAL COMMITTEE ON SCIENCE POLICY 


Submitted by 


Northern Electric Company Limited 


1. INTRODUCTION 


The Northern Electric Company welcomes the opportunity to sub- 
mit a brief to the Special Committee on Science Policy, the Senate 
of Canada. From its position as a Canadian company, wholly owned 
by Bell Canada, and operating the largest industrial research and 
development laboratory in Canada, the company has the background 
and experience to justify comment on the Canadian scientific environ- 


ment and to offer suggestions concerning Science Policy for Canada. 


The company's position is perhaps unique in the sense that it 
is Canada's major science-based developer, manufacturer and expor- 
ter of telecommunication equipment. It has over 23,000 employees, 
with manufacturing plants and laboratories in many major Canadian 


cities, and annual sales over 400 million dollars.* 


Northern Electric Laboratories now employ over 1800 people in 
six locations in Quebec and Ontario. The Northern Electric Company 
Limited's annual gross budget for research and development is about 
41 million dollars. The Central Laboratories are located just west 


of the Ottawa city limits on highway 17. 


The intent of this brief is to emphasize the importance of 
industry's contribution to the country's economic growth through 
the application of the innovative process, and to suggest that a 
Science Policy for Canada should provide the environment for 
efficient implementation of this process. The brief discusses 
research and development in Canada, climate and policy objectives 
and the role of universities, government and industry. Comments 
on the Science Council Report #4, "Towards a National Science 
Policy for Canada" and the government's research and development 


incentive programs are included. 


*See Appendix A for company structure and products, 
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2. SUMMARY OF MAIN RECOMMENDATIONS 


We recommend that the Federal Government: 
2.1 — recognize the importance of the whole innovative process in 
industry when establishing a Science Policy for Canada. 


Page 7. 


2.2 — arrange for adequate dialogue with the representatives of 
appropriate industries before planning major research and 


development programs. Page 8. 


2.3 — assume responsibility for research programs which cannot be 
economically performed elsewhere, in accordance with the 


guidelines in this brief. Page 13, 


2.4 — subcontract to industry the development and production of 
equipment to meet specific requirements of Federal Govern- 
ment departments on the basis of fully paid development expense, 


plus the price of equipment in production quantities. Page 13. 


2.5 — carefully examine and study the national requirements for 

Bachelor, Master and Ph.D. graduates in industry, govern- 
ment and universities before significantly increasing research 
grants to the universities during the next three or four years. 


Page ll. 


2.6 — continue the various research and development incentive 

programs on the following basis: 

2.6.1 The National Research Council Industrial Research 
Assistance Program (IRAP) be increased in magnitude 

and period of coverage. Page 20. 

2.6.2 Consideration be given to commercial as well as 
defence orientation on Defence Research Board 

Program (DIR) with 100% funding. Page 20, 

2.6.3 The Industrial Research and Development Incentive 
Act (IRDIA) be improved by calculating the grant 

as a direct percentage of the research and development 


expense — taking into account the expense of the total 
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process of innovation and the reduction of administrative 


procedures to a minimum. Page 21. 


2.6.4 The Program for Advanced Industrial Technology (PAIT) 
be made more attractive by arranging for no interest on 


payback. Page 21. 


2.6.5 The Department of Defence Production Vote 5 and the 

Industrial Modernization for Defence Export Vote 20 
programs be continued and expanded to provide more support 
to commercial as well as defence-oriented projects for ex- 


port. Page 22. 


2.6.6 The Department of Industry, Trade and Commerce support 
proposals for the development of products specifically 
aimed at commercial export markets, using existing and avail- 


able technology. Page 22. 


We recommend that industry: 
2.7 — be encouraged through incentive plans, and also at their own 
expense, to carry the main responsibility for and the increase 
in applied research, development and innovation on mission-oriented 
programs, which will result in saleable products for domestic and 


export markets. Pages 9 and 12. 


2.8 — spend a greater portion of the total research and development 
funds which can be afforded by all sectors of the economy. 


Pages 9 and 12. 


2.9 — examine with the Federal Government, the operation of the 
Canadian Radio Technical Planning Board (CRTPB) as a possible 
model for an exclusively industrial organization capable of provid- 


ing the much needed interface between government and industry on 


all matters pertaining to research and development in Canada. Page 16. 


We recommend that universities: 
2.10 — be encouraged to undertake the responsibility for the 
largest portion of pure, fundamental or basic research that 


the country can afford. Page ll. 
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We submit the following general recommendations: 
2.11 — that consideration be given to the use of "regenerative" 
policies as an accepted part of program planning at all 
levels of government and industry. This means that the Science 
Policy should encourage the invention of new methods of program 


planning. Page 8, 


2.12 — that scientific programs, resulting from the establishment 
of a Science Policy, should be based on priority-determined 

national goals, derived from extensive human and social science 

research. Pages 8 and 24. 

2.13 — that precise definitive research action be taken in Canada 


to develop a science which will permit improved planning 


and designing of communication environments. Page 19. 
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3. RESEARCH AND DEVELOPMENT IN CANADA — 
CLIMATE AND POLICY OBJECTIVES 

The Fifth Annual Review of the Economic Council of Canada, 
(September 19, 1968), in Chapter 3 entitled "Science, Technology 
and the Economy", states, "What is basically involved is the 
application of a growing stock of knowledge to the satisfaction 
of human wants". Since we have to be concerned both with the 
expansion of knowledge and the application of knowledge to human 
wants, a consideration of science policy must distinguish a 
sequence of distinct and dissimilar creative processes which, 
although interdependent and sequential, are different from one 
another. The policies generated for one process may and perhaps 


should be different from those which are generated for the others. 


Three main processes are involved: 

(1) DISCOVERY (RESEARCH) — the process by which new knowledge 
is added to the existing and available store of knowledge. 

(2) INVENTION (INCLUDED IN APPLIED RESEARCH) — the process *by 
which new or existing knowledge is applied to generate a 
new solution of a practical problem. 

(3) INNOVATION (DEVELOPMENT AND IMPLEMENTATION) — the process 
by which many resources — technological, financial and ' 

human — are combined imaginatively by competent manage— 


ment to achieve the satisfaction of a human want by 


economic and often commercial exploitation of inventions. 


Distinguishing the three basic processes involved illustrates 
the danger of using the words "Research" and "Development" as if 
they are inextricably bound together. Indiscriminate association 
of these words obscures many of the critical problems involved in 


arriving at a workable science policy. 


There is a relevant fourth process — IMITATION — which, be- 
cause it is not creative, is in this context a pseudo-process. It 


is the process by which methods and practices, resulting from 
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innovation, are copied from some other innovative source, but 
without the healthy, creative, regenerative by-products invariably 


associated with innovation. 


To a substantial degree, Canada has achieved its growth to 
date, in the field of secondary manufacturing, by the process of 
imitation. Unfortunately, imitation, especially when it becomes 
the broad and common established practice, reduces and inhibits 
inherent capability to achieve the three creative processes and, 


more particularly, the process of innovation. 


The key process is innovation. It is by innovation that 
technical knowledge is combined with other resources to generate 
products and services satisfying human wants. Successful innova- 
tion does not necessarily require invention or discovery. It 
merely requires that the results of discovery and invention be 
available, regardless of the source, and that ingenuity and 
imagination be applied to combine resources with organization 
and skill to generate and make available needed goods and 


services. 


The environment for innovation in Canada has been unfavour- 
able compared to that of the United States for a number of 
reasons: 

(a) The high proportion of subsidiaries in Canada, innova- 

tively dependent on foreign parents, has tended to make 
a virtue of imitation and to depress innovation. 

(b) Because our economy is relatively small, some products, 
processes, ideas and industrial methods remain impracti- 
cal for use in Canada. 

(c) Failures to realize idea potential and difficulties in 
obtaining specialized laboratory equipment due to lack 
of supporting resources and suppliers in Canada, result 
in delays in moving an innovation from the idea stage to 


a marketable product. 
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(d) Conservatism in management reduces the challenge to the 
scientist so that his professional existence is threatened 
and he may leave the country. 

(e) In Canada, science and scientists have been regarded as 
contributors to general knowledge and culture. In future, 
science and scientists must be accepted as contributors to 


economic development as well as contributors to culture. 


It is important to note that the innovative process is best 
carried out in industry where financial, technological and manage- 
ment skills can be marshalled and integrated to achieve this 
essential process. In assessing science policy it is most impor- 
tant that government plans include incentives to ensure adequate 
support of the total innovative process. In addition, it is 
important to review relevant Acts of Parliament, government rules, 
regulations and procedures with respect to their compatibility 
with the process of carrying out efficient innovation. This 
review should include tariffs, customs, patents and trademarks, 
combines legislation, taxation and the administration in govern- 


ment and industry. 
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4. CONCEPTS IN PLANNING OF RESEARCH AND DEVELOPMENT PROGRAMS 


Government planning to stimulate the expansion of knowledge and 
a higher degree of satisfaction of Canadian wants should take place 
against a background of continuing dialogue with universities and 


industry. 


Planning should include provision for "regenerative" policies to 
ensure flexibility in adjusting to future conditions. In studies of 
survival strategies of animal populations, it has been observed that 
the most successful strategy involves a multiple response — one re- 
sponse to the specifics of the crisis, and the others toward de- 
veloping exploratory activites designed to counterbalance the restric- 


ting effects of the specialization resulting from the first response, 


If long term planning is a response to the crisis of change it 
should be considered in the light of this ecological model. Long 
term planning should then embrace the practical and immediate adap- 
tive activity associated with clearly defined goals, coupled with a 
more imaginative, or regenerative activity designed to retain flexi- 


DaELtiy. 


Although this regenerative activity is not yet too significant 
in terms of our budget at Norther Electric, at least we have begun 
some of this kind of work, and the effect on our company and our associ- 
ates has been larger than the budget might indicate. We feel it is 


a worthwhile program and intend to develop it further.* 


One of the aims of a science policy for Canada should be to 
facilitate the invention of new sciences to preserve the regenera- 
tive flexibility so essential to a rich and successful evolution. 
This includes attention to the human and social sciences in addition 
to the physical sciences. 

*Examples of "Regenerative Planning" activities 

(1) Ottawa Information Retrieval Experiment 

(2) Search for other alternatives for Picturephone 

(3) Development of value systems for assessing the merit of 


future communication systems, 
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5. DISTRIBUTION OF RESEARCH AND DEVELOPMENT EFFORT 
BETWEEN GOVERNMENT, UNIVERSITIES AND INDUSTRY 

5.1 GENERAL 

Opinions differ as to the correct proportion of "research and 
development" which should be carried out by government, universities 
and industry. Some of these differences come from different inter- 
pretations and definitions of the words "research and development". 
In our opinion, there is no fixed proportioning of amounts to be 
spent in these three sectors, Similarly, there is no fixed percent- 
age of the gross national product which should be spent on total 
research and development to guarantee satisfactory economic growth 
of the country. Yet, Canada's research and development expenditure 
does lag behind that of other progressive countries, and within the 
limitation of well defined goals, means for increasing it should be 


explored. 


Expansion of the economy and achievement of higher levels of 
national prosperity depends on the generation of new wealth. New 
wealth is generated by the application of the creative processes 
to the exploitation of the country's natural resources. No amount 
of pure research will contribute to the satisfaction of Canadian 
wants unless the process is continued through to applied research, 
development, manufacture and use. From an industry standpoint, it 
appears that a greater proportion of the total expenditure should 
be spent on mission-oriented programs. These programs must aim at 
products and services of advanced design, at competitive price and 
quality levels which can be sold at reasonable profit in both 


domestic and export markets. 


The funds available for research are partly derived from 
personal and corporate income taxes. The government's ability to 
command these funds depends on the profitability of industrial 
corporations and their ability to pay their employees well. Profits 
are made by selling competitively priced goods or services produced 


at costs below the selling prices. The Canadian market alone is 
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seldom large enough to permit economical manufacture and to justify 
the supporting innovative expenditure. This is especially true for 
long term programs where expenditures for the three creative pro- 
cesses may have to continue for many years before returns are 
realized. Export markets are essential, in addition to domestic 
markets, to permit production on a scale which will result in com- 
petitive costs. Yet only by generating unique products by the 
application of the creative processes can Canadian industries hope 


to compete in world markets. 


As long as Canada imports the major proportion of its innova- 
tive technology, and as long as there is insufficient native innova- 
tion carried out in industry, it is doubtful if Canada can be 
successful as an exporter of manufactured products. Directly or 
indirectly, we are paying a high price for imported innovative 
technology. Only by producing unique products or services, by 
reducing the unit labour content of costs by improved design, or 
by increasing productivity by more efficient methods, can Canada 


sell at competitive prices in world markets. 


Discovery and invention are not always necessary for the 
successful exploitation of a market. Access to export markets can 
be achieved by using and modifying existing technology. The PT-6 
Gas Turbine by United Aircraft of Canada, the Doppler Radar by 
Canadian Marconi Company, and the SF-1 Small Crossbar Office by 
Northern Electric are examples of Canadian developments built on 


known technology. 


5.2 RESEARCH AND DEVELOPMENT 
IN UNIVERSITIES 


From 1953 to 1968, university research expenditures in the 
sciences and engineering grew from 5 million to 110 million dollars. 
A very high percentage of these funds came from government grants. 
These figures indicate the rapid buildup of university facilities. 
There is some indication that university facilities are now 


available to turn out an over-supply of Ph.D.'s by 1971 and, also, 
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that universities themselves will employ 70% of the total employed 
Ph.D.'s in Canada by 1973. ("A Personal Overview", 0. Levine, NRC, 


October 1, 1968.) 


Careful study should be given before increasing these govern- 
ment grants significantly during the next three or four years 
because they should be directly geared to the estimated future 
requirements for engineers and scientists with Master or Ph.D. 
degrees. If a proper relationship between supply and demand is 
not maintained, research in universities and the training of 
Ph.D.'s to do more research in universities can become an end in 


itself. 


We are quite aware of the need for improving the level of 
education in Canada; but some discrimination is needed in en- 
couraging people to attain higher levels of education, To deter- 
mine the magnitude of research grants to universities, we re- 
commend that the government undertake a study of future require- 

* 


ments for Bachelor, Master and Ph.D. graduates on a national 


basis. 


Because the university environment is most favourable to the 
discovery process, it is reasonable to expect that most pure 
research should be done in the universities. Research people in 
universities are less affected by the day-to-day economic 
pressures common in industry. In a less strict time and cost 
scheduled atmosphere, creative minds can follow their particular 
interests. This kind of research should aim at increasing funda- 
mental and basic knowledge as well as training post-graduates to 


the Ph.D. level for government or industry. 


It is important that universities be encouraged to cooperate 
with industry in the search for ways and means of increasing their 
effective coupling. The Canadian Organization for Joint Research 
and the Canadian Research Management Association are attempting 


to improve relationships between universities, government and 


i 
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industry through better understanding of each other's problems 


and requirements. 


5.3 RESEARCH AND DEVELOPMENT IN INDUSTRY 

Scienced based companies in Canada must either create their 
own technology or purchase it from foreign sources. Few companies 
can devote a significant share of their expenditures to pure 
research. It is already difficult enough for them to finance 


innovation. 


Industry should bear the main responsibility for technical 
innovation. Only by integrating this work with the manufacturing, 
marketing and other functions can innovation be efficiently 
introduced. In industry, all the disciplines affecting innovation 
can be focused on the particular development: financing, tooling, 
facilities for manufacture and test, costing, sales and marketing 
considerations, installation, operation and maintenance. Innova- 
tion carried out by government laboratories is seldom in an environ- 


ment which allows all of these factors to be balanced. 


Every possible way of stimulating the innovative process in 
industry should be explored. The guiding principle should be to 
create an environment in which companies are encouraged in positive 


ways to carry out their own innovation programs. 


The financing of innovation can only be accomplished by funds 
derived from profits or potential profits or by direct government 
assistance through incentive plans, grants or contracts. An 
important means of increasing innovation in Canada is to create a 
climate in which companies retain a greater percentage of their 
earnings, provided these retained earnings are applied to innova- 
tion programs. The IRDIA Program is an attempt to increase innova- 
tion activity by making funds available in the form of a grant. 
While it has considerable merit, some of its disadvantages, with 
suggestions for improvement, are discussed under the section con- 


cerned with Incentive Programs. 
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5.4 RESEARCH AND DEVELOPMENT IN GOVERNMENT 

The government should restrict its research activities to 
programs which cannot be performed economically elsewhere or to 
programs which, although in the national interest, are not likely 
to be carried out in universities or in industry. In general, 
government programs should be limited to the discovery and inven- 


tion processes. 


The development of equipment to be manufactured to specific 
requirements of government departments should be subcontracted to 
industry with fully paid development expense, plus the price of 
the equipment in production quantities, because in many cases the 
number of units required is not sufficient to allow absorption of 
development expense as part of the cost of the product. Unless 
the development expense can be amortized, industry would not 
consider a program commercially viable and would not undertake 


Jt. 


> 


A subcontract procedure with fully paid development would 
probably cost less than development in government laboratories 
with subsequent subcontract to industry for production, In most 
cases, government laboratory designs must be redesigned or re- 
developed for production, entailing additional expense. The 
transfer of design information from one organization to another 
is always expensive, and this expense is minimized by developing 


and manufacturing in the same organization. 


The following guidelines might be used as criteria for 


programs to be carried out in government laboratories. 


Government laboratory programs should be authorized if: 

(a) They do not duplicate work being performed in univer- 
sities or industry. 

(b) The work would not ordinarily be done elsewhere, 
(agricultural research). 


(c) The work cannot be performed economically in industry 
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(e) 


(f£) 


(g) 
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or universities for lack of specialized tools or equip- 
ment, or because of major capital investment which cannot 
be justified in one institution (aeronautical research 
involving wind tunnels, nuclear research, etc.) ; 

They provide training and experience for research 
scientists so that they may later go to universities or 
industry. 

They relate to public health or safety requirements and 
would not ordinarily be carried out elsewhere (crash 
position indicator). 

They have a defence connotation which may require 
security classification and would not ordinarily be 
carried out elsewhere (radio propagation studies, 
Alouette satellite, etc.). 

They relate to research on planning of research programs, 
although some of this type of work might be done by 


universities and industry. 


8150 


Special Committee 


6. COMMENTS ON SCIENCE COUNCIL REPORT #4 


6.1 GENERAL 

Science Council Report #4 covers a wide range of interest 
and includes a number of fundamental observations of great value 
if followed through in government, universities and industry. 
For the first time, the economic implication of science and 
technology and its relation to secondary industry is being aired 
publicly. We endorse the recommendations regarding action to be 
taken by the Federal Government and agree with the statement that 
Canadian industry has an obligation to make substantial invest-— 


ments of its own funds in innovation. 


The word "research" has been used with many meanings and the 
definitions given on page 7 of Report #4 are helpful. Simply in- 
creasing "research" in Canada, as has been suggested in many 
quarters, could be wasteful and meaningless. Canada can afford 
and should carry out some basic research programs, but the main 
emphasis must now be placed on applied research, development or 
innovation, concentrating on viable programs leading to saleable 


products or useful processes. 


The Report attempts to outline national goals and to provide 
strategic advice on the development of science on a national 
scale. It emphasizes the necessity of increasing the share of 
Canadian research and development to be performed outside govern- 
ment laboratories, but we also believe, as stated in another 
section of this brief, that the university share should not be 
increased appreciably in the next few years without careful 
study of the forecast requirements for science and engineering 
graduates for industry and government. In general, Canada should 
not finance the development of university graduates who will seek 


employment in other countries if opportunities do not exist here. 


Among the major goals mentioned in the report is national 


prosperity, which implies a high economic growth rate. Two of 
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the factors contributing to economic growth are increased indus- 
trial productivity and innovation. Carefully selected and planned 
scientific programs, aiming at new and unique products, can con- 
tribute to economic growth. More innovation must be done in 
industry where designs can be created which are most suitable for 
economical manufacture with available facilities. These designs 
must meet technically competitive requirements, but must also 


meet cost objectives and face competitive marketing conditions. 


OECD studies emphasized in the Economic Council's Fifth 
Annual Report indicate that advanced technology alone is not 
enough to guarantee economic growth. Of prime importance are 
the entrepreneurial aspects of exploitation of technological 
advantage. Many important Canadian advances and discoveries have 
been exploited elsewhere because of lack of initiative, lack of 
risk takers or lack of sufficient capital. Some means must be 
found to stimulate Canada's entrepreneurial instincts if we are 


to become exporters of manufactured products, 


The Report recommends that government laboratories should be 
mission-oriented and engaged principally in applied research, but 
it also states that fundamental research in government laboratories 
is a national resource and must not be eliminated, We have out- 
lined elsewhere our views on the kind of research which should be 


carried out in government laboratories, 


One recommendation calls for a "technical audit" by an 
appropriate body of users from government, universities and 
industry. We believe the establishment of an organization from 
industry to provide an interface between industry and appropriate 
government departments to be a matter of prime priority. The 
operation of the Canadian Radio Technical Planning Board (CRTPB) 
might be examined as a model of an industrial organization 
established to work closely with a branch of the government, in 


this case the Department of Transport. This organization advises 
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the government on the development and regulation of radio services 
in Canada. CRTPB was established in 1944 and its membership 
includes all of the major users and manufacturers of radio equip- 
ment in the country. It operates on an engineering and scientific 
plane with its own Secretariat and has assisted the government in 
making efficient use of the radio spectrum in Canada. We believe 
similar types of organizations embracing other areas of interest 
could be effective in helping the government in the planning of 


research and development programs on a national scale, 


No industry organization concerned specifically with matters 


relating to research and development now exists. 


6.2 MAJOR PROGRAMS 
6.2.1 GENERAL. The Report outlines criteria for determining 
major programs. We agree that programs must be of real 
importance to Canada and perhaps even peculiar to Canada. The 
statement that no major program should duplicate work already 
underway in other countries should be qualified. Innovation th 
which we will be competing with the rest of the world must be 
undertaken in Canada if we are to develop the necessary technology 
required for world markets. Programs should be established which 
exploit to the maximum those areas of technology in which Canada 
has already demonstrated excellence. While Canada must not try 
to compete in all fields, it must be prepared to compete with 


other nations in many areas. No nation can be a successful ex- 


porter of manufactured products if it imports all its technology. 


Of equal importance are control of costs and termination 
procedures. There is a tendency to allow research programs to 
run on without careful and unbiased assessment of their value, 
Critical review procedures are essential if our resources are to 


be effectively used. 


6.2.2 SPACE PROGRAM. The outlining of major programs of 


national interest is an important step in establishing 
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science policy, and programs which will contribute directly to the 
country's economic growth should be among those selected. A space 
program is attractive to scientists and should be encouraged even 
though it may not affect the economy appreciably for some years to 
come. The immediate commercial part of this program is the 
establishment of a Canadian Satellite Communication System in 
order to build technology, lay claim to parking spaces for 
satellites and to develop Northern Canada. In all probability, 
this system will not be economically viable for east/west trans- 


mission circuits for five to ten years. 


In addition to communication satellites, there are a number 
of other types which are of interest and value to Canada. Earth 
resource satellites have potential uses in mapping, weather pre- 
diction and the additional experimental uses presently served by 
ISIS spacecraft. They are generally smaller and lighter than 
communication satellites. Low altitude orbit satellites of this 


type could be launched from Canadian soil. 


The Canadian Government Alouette — ISIS program is already 
10 years old. In terms of space technology, 10 years is a long 
time and the ionospheric-sounding program should be reviewed. The 
original purpose of the program was the search for better know- 
ledge of the ionosphere to improve our ability to use the high 
frequency radio bands. But the significance of the high frequency 
bands has diminished with widespread use of microwaves. In 
addition, the value of ionospheric knowledge in assisting high 
frequency radio communication has also diminished, and the use- 
fulness of these frequencies for reliable communication is not 


likely to be materially enhanced by further ionospheric sounding, 


A reorientation of our space program for earth resource 
satellites could improve its value by exploration of Canadian 
land and water areas. Such a program already has support from 
Canadian scientists. Obviously it is not desirable to have our 


resources surveyed by foreign satellites. 
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6.2.3 COMMUNICATION PROGRAM. The Science Report makes no special 
mention of communications. We believe the Science Council 
should encourage research and development programs relating to the 
special communication systems required by Canada's unique environ- 
ment, both social and physical. These programs would not only 
focus on communication satellites to provide TV, data and voice 
communication to the north, but would also research all types of 
communication systems as required by Canada's social and physical 
peculiarities. Examples are information handling and retrieval 
systems, microwave, coaxial cable, waveguide and laser systems. 
Programs related to Pulse Code Modulation for transmission and 
switching, including techniques such as spread spectrum and 


digital communication systems, might also be included. 


6.2.4 URBAN PLANNING AND HUMAN ENVIRONMENT. We endorse the 
recommendation that a systems approach to community plan- 
ning and human environment should be undertaken as soon as 
possible. We suggest that the scope of such studies be broadened 
to include social science research in the field of communication 
media. Precise, definitive research action should be taken in 
Canada to develop a science which would permit improved planning 


and designing of communications environments. 
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7. COMMENTS ON GOVERNMENT RESEARCH 
AND DEVELOPMENT INCENTIVE PROGRAMS 


Research and development incentive programs administered by 
the National Research Council, the Defence Research Board, the 
Department of Industry, Trade and Commerce, and the Department of 
Defence Production have played a part in encouraging research and 
development in Canada. Some of the plans have been more success- 


ful than others. 


7.1 INDUSTRIAL RESEARCH 
ASSISTANCE PROGRAM (IRAP) 


This National Research Council Program, aimed almost entirely 


at the pre-innovation processes, has been used by Northern Electric. 


Flexible administration by competent technical officers has contri- 
buted to the stimulation of successful projects. We recommend that 
the program be continued and increased in magnitude, with extension 


of support beyond five years at NRC discretion. 


7.2 DEFENCE INDUSTRIAL 
RESEARCH PROGRAM (DIR) 


For companies engaged in defence production, this program, 
administered by the Defence Research Board, has been useful. There 
has been a tendency to limit the projects strictly to "direct 
military interest" which is generally theoretical in Canada, and 
more consideration should be given to projects which have a 


commercial as well as a military focus. 


Present projects are shared fifty-fifty. Since most of the 
projects are high risk because of the fickle military market, they 


should be 100% funded by DRB, 


7.3 THE INDUSTRIAL RESEARCH AND 
DEVELOPMENT INCENTIVE ACT (IRDIA) 


The IRDIA Program is not realistic and not fully effective in 
encouraging research and development because of the predisposition 


toward imitation rather than innovation in Canadian industry, 


Since the Act offers an incentive only for incremental research 


and development expenditures over a moving base, it discriminates 
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against companies, already committed to stable programs, that are 
often the companies which offer the greatest number of new jobs 
and production growth. It assumes that companies will normally 
be motivated to make some expenditures on research and development 


for economic reasons. 


In effect the present program is based on the wrong fundamental 


premise. Since a large segment of secondary manufacturing in 


Canada is generally motivated to imitate rather than innovate, an 


effective incentive must be directed at stimulating all innovation 


rather than incremental innovation, In its Second Annual Review 


1965, the Economic Council recommended (and we agree) that the 


incentive should apply as a meaningful percentage of all expendi- 


tures meeting the definition of "scientific research and develop- 
£ VeLOP 


ment'"', and that the program be introduced for a period of at 


least ten years. 


Actual payments of incentives are invariably delayed for long 
periods because of the administrative detail, and because of the 
meticulous examination of the work performed and procrastination 
in the interpretation of the Act and its related regulations 
needed to support the expenditures claimed. The substantial delay 
in claim settlement makes financial planning difficult; the cost 
of temporary financing resulting from this delay offsets, in part, 


the incentive which the Act is intended to provide. 


The Fifth Annual Review of the Economic Council of Canada 
tells us "There is danger that policy makers will concentrate on 
support of research and development, leaving the rest of the pro- 
cess to take care of itself". While IRDIA nominally applies to 
"research" in the broad sense, the Department of Industry has wide 
discretionary powers in its application. Interpretations of the 
legislation should recognize that for the incentives to be effec- 
tive, they must extend over the expenditures involved in the total 


process of innovation, and not favour the purer research aspects. 
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7.4 PROGRAM FOR ADVANCED 
INDUSTRIAL TECHNOLOGY (PAIT) 


The pay-back condition of the government's share (up to 50%) 
of project cost, if the project is successful, carries an abnormal- 
ly high effective interest rate, substantially exceeding the rate 
on private borrowing because the incentive under IRDIA and the tax 
savings resulting from the expenditures are deferred until the 
loan is repaid. For some companies, the interpretation of what 
constitutes a successful development is difficult unless special 


accounting routines are introduced. 


The program would be much more palatable if pay-back were on 


ano interest basis. 


Interpretation of what constitutes "successful" development 


makes measurement difficult. 


7.5. DEPARTMENT OF DEFENCE PRODUCTION (VOTE 5) 
INDUSTRIAL MODERNIZATION FOR DEFENCE EXPORT (VOTE 20) 


It is recommended that these programs, which have been used 
primarily for the development of military hardware, be continued. 
We believe they could be improved by also including commercial 


projects having a military orientation. 


7.6 GENERAL 

The Department of Industry, Trade and Commerce incentive plans 
normally support developments which will advance technology in 
Canada, and we believe this is an excellent long term goal. How- 
ever, if Canada is to achieve the economic goals outlined by the 
Economic Council, it is essential that the export of manufactured 
products be continually increased. For this reason, we strongly 
recommend that the Department of Industry, Trade and Commerce 
consider support to proposals for the development of products 
specifically aimed at commercial export markets, using presently 


known and available technology. 
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8. NATIONAL RESEARCH COUNCIL PROGRAM PLANNING 


The National Research Council was established by the NRC Act 
of 1917 — 1952 to undertake, assist or promote scientific and 
industrial research in Canada. Im recent years, NRC staff members 
and representatives of industry have been disturbed at the reluc-— 
tance of industry in Canada to interest itself in NRC's patents 
and new products. No doubt, industry in Canada suffers from a low 
entrepreneurial coefficient, but one of the contributing factors 
is that industry plays a relatively unimportant role in establish- 
ing NRC's projects. NRC's designs have consistently high technical 


merit, but this alone is not enough to warrant commercial support. 


There should be much closer liaison between NRC and industry 
at the planning stages of program formulation and it should continue 
through the earlier creative stages to the point where the project 
must be transferred to industry for production and commercial 


exploitation. 


> 


Advisory committees composed of representatives from univer- 
sities and industry, appointed by NRC, are already in existence 
and some of these committees function well. However, we believe 
NRC should maintain continuous dialogue with a standing organiza- 
tion of industry representatives from the technical and managerial 
levels. This organization would be industry appointed only, and 
would be similar to the Canadian Radio Technical Planning Board 
(CRTPB) which has successfully represented the radio communication 


industry to the Department of Transport for more than 24 years. 
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9. PATENTS, TRADEMARKS, COPYRIGHTS 
AND REGISTERED INDUSTRIAL DESIGNS 
The company recognizes patents as industrial incentives and 
supports the patent system as a method of protecting industrial 
property. Our views on patents, trademarks, copyrights and 
registered industrial designs are contained in a brief submitted 


to the Economic Council of Canada in July, 1967. 


10. COMBINES, MERGERS, MONOPOLIES 
AND RESTRAINT OF TRADE 
Combines legislation is an important factor affecting the 
industrial climate in Canada and the evolution of Canadian 
business and industry towards higher productivity. In this 
connection the company has contributed substantially to a brief 
submitted by the Canadian Manufacturer's Association to the 


Economic Council of Canada in July, 1967. 


11. CONCLUSION 


If a Science Policy is to be effective, it must apply to a 
healthy and growing economy in which our government, universities 
and industrial sectors can thrive. From an industry standpoint, 
this implies critical mass operation under more permissive combines 
legislation and improved patent, corporate income tax and incentive 
legislation. If Canada is to prosper, every possible means must be 
found by both government and industry to encourage innovation and 


entrepreneurship. 


Science Policy should establish priorities for national 
scientific programs. These priorities should be determined by 


social science research as a means of evaluating human wants. 


It is essential that continuous dialogue be maintained be- 
tween government, university and industry if we, together, are to 
find successful solutions to the problem areas outlined in this 


brief. 
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E.M.1I. ELECTRONICS CANADA LIMITED 
BRIEF FOR THE SPECIAL SENATE COMMITTEE 
eT cOUsSCIRNCE FOLIey 
ae, Before attempting to answer some of the "current questions 
regarding Canadian science policy" as formulated in Appendix I of 
the relevant document of the Committee, we have to define clearly 
the background of our Company as this undoubtedly determines the 
limitations and biases of our viewpoint. 
| Firstly, the Company, due mostly to historical reasons, is 
Defence-oriented. This automatically means a heavy dependence on 
Government policies, plans and attitudes. 
Secondly, the Company is "export-oriented", with the principal 
export market in the Defence field being obviously the United States. 
Thirdly, in at least one major area of unique achievements - 
instrumented deep ocean moored platforms and vehicles - there exists 
a tremendous potential for development in non-defence fields, namely 
Oceanography and atmospheric sciences. 
In the light of the above, we can now offer the following 
comments broadly relevant to the questions of Appendix I referred 


to before. 


2% Research and Development activities requiring funds to be. 
allocated by an industrial organization have to be justified by 
potential sales. These are particularly difficult to determine in 
the Defence field, as the requirements are usually unknown to out- 
Siders, i.e. to Companies which are not already deeply involved in 
broad R & D programs under contract to military authorities. 
Canadian firms trying to obtain U.S. contracts are, of course, under 


additional heavy handicaps. Political considerations may add to 
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these difficulties when exports to other countries are concerned. 

It appears that the best really effective heip2to the Defence 
industrial firms trying to increase their R & D efforts in order to 
aid exports could be provided by a sufficiently strong domestic 
market, which would enable the industry to keep abreast with the 
current requirements and carry out expensive R & D ACULVLULES”- as: a 
part of Government contracts. 

Joint Canadian-American programs, funded under existing U.S.- 
Canada agreements on defence production and R & D projects sharing, 


offer another satisfactory alternative. 


3 It should be pointed out that the large American defence market 
£8 probably accessible mostly if not exclusively to Canadian firms 
without American parents, due to obvious reasons. This indicates 
that Canadian firms without American associates should be logically 
favoured in any attempts to strengthen the Canadian R & D capability 


in the defence field. 


4, In general, even in the area of commercial, non-defence, R & D 
activities directed towards projects of national significance (as 
opposed to mass-market, customer-oriented products) we feel that 
Government grants provide a rather insufficient incentive for the 
industry. ‘Lt. can be argued that, by offering reduced financial 
risks, they also reduce, at least to a degree, the motivation for 
success; and this is usually the most powerful factor required. 


Fully funded contracts, for well defined programs and services, 


with all the inherent pressures and responsibilities, probably offer, 


LS ep 


PEsarea 
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in the long run, a more economic method for boosting the Canadian 
pee. Def forts. 
On large programs, the Company funding required even with the 


aid of grants may be too heavy to be acceptable. 


>: At present, the Government Research Establishments, Laboratories 
and Institutes in Canada tend to carry out as many of their R & D 
activities as possible "in-house", entirely excluding the participa- 
tion of the Industry. Also, any possibly ensuing requests for further 
development or production are only too often directed to the lowest 
bidder in open competition, which on many occasions means a foreign 
Supplier; again, a considerable handicap for the domestic R & D 


prospects. 


6. Innovation, which is probably the most important factor required 
for thriving R & D activities, often appears as a deterrent rather 
than an asset. Customers! resistance to change, fear of unknown 
risks, etc., diminish chances of immediate market Success; required 
long period of struggle to overcome the obstacles is unacceptable 
to most but the very large and powerful companies. 

Major innovative R & D activities seem doomed to failure without 
a full-hearted Government support. On the other hand, rapid success- 
ful growth of R & D, and thus industry in general, has been achieved 
in countries where planned, heavy government participation was 


available (Japan, France). 
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1s The enclosed document, "Briefing on Canadian Deep Sea Moored 
Buoy Technology and its implications concerning "Inner Space" 
exploration programs" presents, to our mind, a fair example of a 
failure in the Canadian Government -Industry relations to pursue to 

a successful conclusion an R & D program initiated by the Government, 
taken up by the Industry and, although offering an excellent promise 
for industrial developments of global significance, left for others 


to exploit, in the absence of further energetic Government support. 


The above comments answer broadly questions 1, 2 and 3 of 
Section A of Appendix I to the Senate Committee document. We shall 
now proceed to answer briefly the remaining questions. 

A.4. Q. Is there a proper balance between the support of the federal 
government given the three sectors: industry, universities and 
federal government? 

A. The federal government support. given to the industry 
appears to be disproportionately low in comparison to other highly 
industrialized countries. 
oie Q. On-the basis of your experience what is» the appropriate 
creation of and balance between basic research, applied research 
and development? 

A. We do not feel competent to answer this question. 

Asie Q. What criteria should the federal government use in alloc- 
ating funds to scientific activities such’ as the supporteof RF: éuD 
invindustry? 

Alelhesrateronpindustrial growth, Fineludine eR’ Dyatendss to 


jump. by tanverdersofemagnitudesr when tarcertain eritical concentravion 
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of activities is achieved. To speed up the process of approaching 
this threshold, the allocation of government funds Should be directed 
towards R & D programs in the areas of technology promising the most 
rapid growth. Space research, transportation, computer industry, 
ocean engineering and medical electronics seem to provide good 
examples of fast growth areas. Also, the relationship between 
industrial expansion and export potential should not be overlooked. 
A.7. Q. What changes should be made in federal government financial 
Pippont of Canadian scientific activities? 

A. Federal government financial Support of Canadian scientific 
activities should concentrate on fully paid contracts in areas of 


industrial activities of national interest, as indicated in A.6. 


Bol. Q. How can Canadian universities and industry more effectively 
collaborate in the field of science and technology? 

A. A more effective collaboration between Canadian universities 
and industry will occur automatically with the growth of the industrial 
m & D potential. 

Be. @. Do Canadian universities graduate scientists and engineers 
able to perform effectively in Canadian industry? 

A. Yes. 

.3. Q. What should the important long term goals of Canadian 
Science be? 

A. In the area of applied research and development, the 
answers to this question were hinted at in A.6. 

p.4. Q. Is there an adequate supply of scientific manpower in 
Canada? 


A. This question is difficult to answer. There is an uneven 
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flow of scientific manpower into different provinces; also the 

"Drain drain" into the States tends to complicate the issue. 

Bi Dx Q@. Does foreign ownership hamper the development of innovation 
in Canadian industry? 

A. Foreign ownership, in the present state of industrial 
development in Canada, in general helps in the above-mentioned process 
of accelerated growth. However, on some occasions, innovative 
activities may be hampered. As explained before, these hampering 
tendencies are more applicable to American owned companies, because 
of the direct competition in the American market. 

Bobs @. Are the results of foreign science and technology available 
to Canadian industry in a timely and suitable manner? 


Ae Ness. 


BJS/or 


F 
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PREFACE 
be This brief generally supports the brief submitted by the 
Canadian Electrical Manufacturers Association. 
ae We recommend that the role of government should include: 
(a) the definition of Science Policy as an instrument to 
foster economic growth; 
(b) the establishment of an environment conducive to real 
economic growth; 
(c) the establishment of priorities for necessary government~ 
directed scientific activities; 
(d) the direction of certain support programs. 
3. We recommend a levelling off of in-house government and 
university expenditures for research in the physical sciences and 
increased emphasis on quality rather than quantity in that research 
which is undertaken by government and universities. 
4. We recommend industry should be given every assistance 
to establish its own level of research and development activity 
as determined by industry's need to innovate for economic benefits 
and to obtain the technology it needs on the basis of economic 
values. 
5. We recommend attention to the supply of production 


oriented engineers in Canada. 
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INTRODUCTION 
6. Canadian Westinghouse Co. Ltd. is engaged in the design 


and production in Canada of a wide range of Electrical and 
Mechanical products for sale in Canada and some sixty foreign 
countries. 

7. In 1968 the Company directly employed in Canada the 
skills of sbout 9,600 people, with a payroll in excess of 

$65 million. Sales that year were $204 million representing 
about nine per cent of the entire Canadian electrical 
manufacturing industry. 

8. This Company is a member of the Canadian Electrical 
Manufacturers Association (CEMA) and supports the Brief 
submitted by CEMA to the Senate Special Committee on Science 
Policy. Therefore, in the interest of brevity, this Comp any's 


Brief will serve to complement the submission by CEMA. 
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Broad Principles 
9. It is our opinion that the most important thing about a 


Government Science Policy for Canada is that it be directed towards, 
and specifically related to, achievement of the national objectives 
and policies for long term real growth in the Canadian economy. 

10, It follows then that the basic role of Government fells into 
four broad areas: 

(a) The defining of Science Policy in such terms that it 
will be evident that the policy is intended to foster economic 
growth and not the pursuit of scientific activity as an end in 
itself, 

(b) The establishment of a social, financial and economic 
environment which allows maximm progress to be made by growth 
producing elements of the economy. 

(c) The establishment of priorities for those absolutely 
necessary government-directed scientific activities (relevant to 
major policy programs) that are complementary to programs being 
carried out in Industry. 

(d) The direction of those support programs related to 
defence, human safety, and national interest, which for reasons 
of security or other well considered reasons must be directed 
from Government. Some programs in the national interest include 
necessary national-level activity in basic research, research data 
collection, promulgation of scientific information, testing and 
standardization, and encouragement of education. 
lis It appears that whether we are concerned with the Physical 
Sciences, Life Sciences or the Human Sciences, these basic areas 


of Government action apply. 
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a23 Our remaining remarks will relate primarily to activities 
in the Physical Sciences and the much discussed question of which 
segments of the economy (Industry, Government or University) cam 

best achieve results in the research and development class of 


scientific activity. 


Scientific Objectives 

13. There has been much talk of establishing "Scientific 
Objectives” for Industry, Government and the Universities. 

It is our opinion that such objectives in themselves are 
meaningless to the achievement of a national policy unless 

they arise out of or are directly related to some broad program 
in the economy indicated by study to be growth-producing for 
the Canadian economy. There is no lack of scientific 
objectives for Canada to pursue. The key we must find is 

that which sets us on the road to achieving those scientific 
objectives in research and development which will, in fact, ’ 
be of early and significant benefit to Canada in terms of 
economic growth. The only scientific objective that makes 
sense is the development of a technological base upon which 


viable business entities can be established. 


Research in Universities and the Government 

14, It is our conclusion and submission that the highest 
priority must be given to those basic research programs which 

are not being pursued already in other countries and only then 

if a consensus of our best scientific, government and entrepreneurial 
opinion can determine that success in that field will lead to 


economic benefit. 
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15. This then requires some forum for the review and 
definition of that research to be undertaken in Canada which 
must have available the most up-to-date Data Collection and 
Scientific Information system. The provision of this system 
in our opinion is one of the prime areas in which government 
has the leading role. 

16. Canada must capture and critically examine all 
available world research data in a useful manner for the 

very simple reasons that first, we cannot afford to be 
unknowledgeable; second, we cannot afford to engage in 
research on every front for some time to come; and third, 

we must make the hard decision relative to the areas in which 
we should participate. 

Ls During the past two years s very large proportion of 
the public funds provided for research has been allocated to 
government and university research establishments. We 
believe that the activities of many of the research units 

in both these areas must be levelled off and their scientific 
comprehension abilities redirected to communicating with the 
world research community. These skills should be directed 
to assist in the selection and establishment of beneficial 
national goals and programs. 

18, Only those applied research programs should be carried 
out in government and university units which are directly 
related to defence planning, certain areas of safety-to-life 
programs, early environmental studies related to major new 
development programs such as space, pollution of the biosphere, 


and conservation of natural resources. 
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19. We believe also that the quality of the work carried out 
in these research establishments is far more important than the 
quantity. Therefore it should be a maxim of government policy 
that continuous review be undertaken of the relevance, depth and 
scope of government and university in-house applied research 
programs with the objective of concluding each program as soon 

as the specific practical application has been reached successfully 
or it is judged that the need no longer exists, or that economic 
and technical success is improbable. Follow-on applied research 
and development programs where justifiable may at this point be 
turned over to Industry. 

20. Finally, major emphasis must be placed on narrowing the 
gap between the outlook of our scientific community and that of 
the rest of Canada. We all must come to recognize scientific 
activity not as a separate force acting on the economy but as an 
integral part of the economy. The extent to which Canada is 
able to integrate scientific activity into the stream of all 
other activities will be a measure of our success in social and 


economic achievement. 


Research in Industry 


233 It should be taken as an axiom that, in the long term, 
industry will not provide funds (investment) to carry out basic 
tesearch, applied research or development unless some economic 
benefit can be anticipated. The economic benefits arising from 
basic research are rarely observable until after some degree of 
result is achieved. 

vee At the other end of the spectrum, product development 
benefits are usually, if not always, clearly discernible before 
the investment is made. Although the degree of return on 
investment may not be accurately predicted, benefits are foreseen 


or development would not proceed. 
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23. In the intervening area of applied research, while a 
specific practical application may be discernible, perhaps 
only broad estimates of economic viability can be assessed, 
subject to increasing degree of accuracy as projects proceed. 
24. It is for these reasons that much confusion arises in 
the minds of scientific people, whether they be working in 
industry, government or university, as to the amounts and 
direction in which funds should be spent. 

25. In fact, so confused has the thinking on this subject 
become that the motives of industry are suspect in some 
quarters. It is concluded by some that industry is not 
willing to carry out research in any field and that since 
Canada must "have" a Canadian research activity, regardless 
of its relevance, universities and government must step in 
and fill the gap. This has no doubt contributed to the 
action of government and universities in carrying out a wide 
variety of programs in applied research and even some product 
development not associated with defence or other "national 
interest" projects. 

26. Nearly all of these programs and projects are funded 
directly or indirectly by government financial support programs, 


that is, taxpayers’ money - there is no other source. 


Where then, does Industry stand? 

27. Industry stands or falls on its ability to get profitable 
orders, It will invest in basic research or applied research 

or product development to the extent that valid economic benefits 
are discernible. 

28. For the reasons outlined above, expenditures in the 
pursuit of basic research will always be a relatively small 
portion of the R & D expenditures of any particular industrial 
concern. Basic research and much applied research data are 


available from many existing sources. 
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29. Applied research however should be considered to be 
within the province of Industry. Government assistance 
(primarily through provision of funds) should be readily 
provided where the economic benefits of applied research are 
not so immediately discernible that industry priorities 

(based on economic evaluation) can allow full support of the 
work with industry's own funds. The normal business analyses 
of the value of the work in pursuit of profitable products 
will ensure more efficient use of these public funds than 

is now experienced. In addition, the resultant strengthening 
of applied research capability within Industry will stimulate 
a much needed expansion of our national production base. 

30% The field of product development is, of course, the 
traditional field of the industrial entrepreneurial enterprise, 
but as technology has advanced it becomes less and less easy 
to say at what stage applied research should halt and product 
development commence for any given decision. This is an > 
additional reason for increasing the depth of scientific 
activity in industry and for relinquishing previous conceptions 
that government or universities carry out applied research 

and turn over the results to industry for development. Not 
only is this becoming impractical, because government and 
universities do not have to make the hard economic decisions 
and are not necessarily working on projects leading to needed 
product development, but it is inefficient because it entails 
a re-working before industry can evaluate and make decisions 


to proceed. 


———— 
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cle For industry to successfully carry on applied research 
and development programs, it needs people with education of 
varying levels and it needs the best that can be obtained, 
There is every indication that our educational system is 
Preparing adequate numbers of most professionals required 

but they are not moving out of the academic atmosphere because 
far too high a proportion of government funds is being channelled 
to government in-house activities and universities. 

32. It is the view of this Company that the undertaking of 
applied research projects may be accelerated more efficiently 
by industry taking universities into a Partnership under 
certain circumstances, Certain projects may thus be directed 
to universities with industry rendering guidance as to the 
direction and extent of activities and control of expenditures. 
This approach provides another avenue towards acceleration of 
successful product development in industry arising from specific 
applied research projects. 

336 In order to provide further acceleration of the process, 
Government Incentive Programs for industry will have to be 
re-aligned to provide assistance, not only in the applied 
research and development stages, but in the following 

expensive pre-production and production stages of the 

innovation cycle. 

34. Nevertheless, industry by its nature will invest in 
whatever technology it can obtain to reach its economic 
objectives. It will obtain its technology whenever it needs 

it from wherever it is available depending on its price. 

There is always a "do-or-buy" decision and the making of 


such decisions is industry's forte. 
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35. In lofty discussions of scientific activities, we 
are inclined to neglect the part played by skilled people in 
new-product development and production. While there is 
evidence that we may well be producing an over-supply of 
Ph.D's, there is no surety that we will have an adequate 
supply of qualified engineers and technologists to undertake 
the product development and production processes as efficiently 
as we would like. 

36. In short, since the end-product of most industrial 
research and development is a more competitive product in 
North American and world markets, we must be careful that 

we complete the innovation cycle, and produce goods of 
quality, performance and cost which will ensure continuing 
orders. An area of education which needs encouragement is 
the development of sufficient qualified production engineers 
for industry. In other countries, notably Japan, the 
United Kingdom, Germany and Russia, government supported . 
applied industrial research in production engineering has 


progressed rapidly. 


March 1969 
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PREFACE 

We are particularly pleased to have the opportunity to submit a brief to the 
Special Committee of the Senate of Canada on Science Policy. 

In this brief no attempt will be made to address ourselves to all the factors within 
the terms of reference of the Senate Committee on Science Policy which relates to 
industrial research. We would, however, be pleased to try to answer any questions 
the Senate Committee may have either at a verbal briefing or by letter. In this brief 
we would like to make a number of points which we consider most important. These are 
based on our experiences as the first (1955) company in the electronics industry to es~ 
tablish and maintain a viable research activity in Canada. In summary, these points are: 

1. Research and development is an increasingly important ingredient for 

the growth and viability of any technology-based company. The 

role of r &d is not only to pioneer new areas of technology and new 
products for company business but in addition to provide the back- 
ground for entry into a new technology in a manner that will ensure * 
that the company's ventures will be commercially timely, to train people 
for new company business areas, to provide a readily accessible team of 
consultants for the technical bottlenecks of the product divisions, to 
recruit people from universities and maintain liaison between university 
and government laboratories and to establish and maintain the scientific 
stature of the company both in the eyes of the scientific community and 
the public. 

2. By conducting research and development in Canada a foreign-owned 

subsidiary company can gain access to product mandates for inter~- 
national markets and other business opportunities. Once a subsidiary 
has demonstrated a proven technical competence in a product line it is 
reasonable to expect that the subsidiary will be given the mandate to 
manufacture that product and to market it internationally. This level 
of technical competence, once attained, should enable reductions in 


the royalty payments on goods manufactured in Canada as well as provide 
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opportunities to participate in numerous other business activities. 

The result of aggressive build-up of technical competence is to provide 
more jobs for Canadians, a better balance of trade position for the 
country and increased government revenue via corporate and personal 
taxes. 

A government commitment of priorities and initiation of major mission- 
oriented projects could do much to develop an improved scientific and 
technological base in Canadian industry. A fundamental requirement 
for industrial investment in r & d is the foreseeable prospect of a resulting 
business with an acceptable profit position. However, both the current 
profits and technological base of much of Canadian industry, as well as 
the market position, is inadequate to permit significant industry expen- 
ditures on r & d. The government as a major customer of Canadian 
industry and by its policies exercises a profound influence on the 
economy of the country. By the commitment of priorities and initiation 
of major mission-oriented projects by government, industry would be 
involved in the complete innovative process - r &d to sales. The 
result would be an improved technological base created in industry, the 
prospects of greater markets and a willingness for industry to invest its 
own funds to see new technologies developed and "spin-offs" from the 
major programmes exploited. 

The success of industrial research is determined by the calibre of the 

r &d staff. An appropriate "climate" in Canadian industry for research 
and innovation must therefore be realized. Some of the factors which 
must be established include "critical size", a challenging programme, 
opportunity for growth and recognition, freedom to pursue individual 
good ideas, continuity of programme and interaction with university 


and government laboratories. 
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Federal government incentives and assistance for r & d in industry 
should be revised so as to become more effective. Consideration 
should be given to an incentive margin for r & d expenditures in the 
calculation of corporate tax, to greater carry-back and carry-over 
periods of r & d expenditures during poor financial years and to elimi- 
nation of the five-year base for determination of the incentive grant. 
Cost-sharing schemes should be expanded and put on a sliding scale - 
the government to industry cost-ratio being determined by the basic 
research/applied research/development content of the programme. 

A need exists for fully-funded r & d programmes involving industry 


and for incentives for the innovation process beyond the r & d phase. 
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The Role of Research and Development in a Technology~Based Company 


We shall attempt, in the following, to set down the role of research and 


development in a technology-based company and then to illustrate these with specific 


examples taken from our own experience. The dependence of a technology-based 


business on r & d should emerge from this discussion. 


(i) 


(ii) 


(iii) 


(iv) 


To begin, the most direct and easily understood role of r &d 

in a technology-based industry is the establishment or 

pioneering of new areas of technology and new products for 
company business. This task is self-explanatory and needs 

no further elaboration. 

No company can afford the costs which would be required in 

order to have people working in all the technological areas 

which are pertinent to the business of that company. The best 

that can be done is to do research in those that appear to be the 
most important and have people who are knowledgeable in the 
other salient areas. A second role of r & d is thus to provide 

the background and knowledge for a company to enter a 

profitable area of new technology quickly in a manner such 

that the company 's ventures into these new enterprises are 
commercially timely. 

Since the r & d arm of a company will be engaged on the 

frontiers of technology, it is here the people obtain the appropriate 
background and training to be able to play a leading role in 
establishing new company business areas. Another role of r &d 

is thus to train and provide appropriate key people to enable a 
company to successfully venture into new technological business 
areas. 

The r & d function provides a readily accessible team of consultants 
for the other technical operation of a business enterprise. Thus the 


scientific needs of the product divisions - technical bottlenecks, 
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design or product problems, etc. can be served by an 
expertise which the product division itself could not afford. 

(v) The r & d personnel of a company, as a rule, has far more in 
common with the staffs of the universities and government 
research laboratories than has any other company department. 
Thus liaison with the universities and government laboratories 
on new potential programmes, new products, recruiting of 
technical staff, etc. becomes a function best conducted by 
the Research personnel. 

(vi) Finally, a research & development activity of high calibre 
heightens the prestige, "image" or scientific stature of the 
company with the government, academic. institutions, industry 
and the public. The scientific reputation established reflects 
not only on the calibre of work done in r & d but is automa- 
tically extrapolated by the technical community to the 
engineering and technical product functions. In the same way 
the scientific reputation helps promote commercial and consumer 
products. 

It might be instructive to illustrate by a few specific examples what role research 
and development has played in the evolution of our Company - RCA Limited. Looking 
first at recent new products one can list Divcon = the video to digital conversion display 
used to display election returns, stock exchange prices, airport flight information, etc., 
demonstration kits for assisting the teaching of science in schools and universities, 
various semiconductor devices, antenna feed systems and solid state communications 
equipment, to name only a few. In new business areas, our Company is currently 
involved in solid state radio-relay communications systems, ground receiving systems for 
space communications, scientific satellites, communications satellites and instructional 
systems. All of these are the result of recent research and development conducted by 
the Company in Canada. (See the Appendix for a list of expenditures and products 


developed.) 
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In 1963, RCA Limited was awarded the prime contract by the Canadian government 
for the orderly transition from the Defence Research Telecommunications Establishment 
to industry of Canada's prime contracting and systems engineering capabilities in 
scientific satellites. To lead this activity RCA chose key people from the Research 
Laboratories whose experience and organization developed on advanced semiconductor 


device research had previously been used to develop telemetry transmitters ‘or Alouette i, 


Canada's first scientific satellite and for two major NASA scientific satellites - Explorer xx 


and Pegasus. These people, together with our experienced engineering capability, have 
proven a very effective team culminating in the successful manufacturing of the ISIS-I 
Canadian satellite. Similarly, when various semiconductor devices were transferred from 
the research stage into a business area, some people previously involved in research and 
development have been used as appropriate to make the new venture viable. We have 
used people, who as a result of their wide technical background obtained in conducting 
research and their openness to new conceptual ideas - a direct characteristic of research, 
to lead state-of-the-art design studies. The recent systems study of a Domestic Commu- 
nications Satellite for Canada is one such case. 

An example of how the research capability can be used in a consulting capacity is 
perhaps illustrated by a problem encountered in the design of the scientific satellites 
Alouette Il and ISIS-I. It was feared that the perturbations of the ionosphere caused 
by the long antennas of the spacecraft would invalidate the results obtained by other 
experiments on board the satellites. This problem was studied in our Research 
Laboratories, the nature of the perturbation determined and a technique devised to 
overcome the problem. This technique was then incorporated into the engineering 
design of the spacecraft. Similar situations have arisen in regard to reliability 
apportionment of scientific satellites - i.e. how best to deploy the operation of the 
vehicle in order to reduce the probability of failure or what to do in the event of a 
failure of a particular unit in order to still obtain valuable results, in regard to 
antenna design for communications satellites, etc. In each case they have been 


referred to and resolved by the Research personnei. 
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Members of our r & d laboratories serve on a variety of government scientific 
committees, on university advisory councils both on education and research and on 
international scientific unions. This liaison is helping to bring a closer association 
of all sectors of the scientific community. 

Finally, in regard to the Company "image" afforded by scientific and technical 
competence which can be used even for consumer products, you have no doubt seen 
our color television advertisement on which our satellite competence is featured. 

In summary, in 1968 alone, about 25 million dollars (25%) of our business was 
in these new areas which have been opened up by research and development. With 
the rapid changes in technology there is little doubt that the growth and viability of 


our business shall be more dependent on research and development in the future. 
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The Effect of R & D on the Role of a Subsidiary of an International Corporation 
———————————— rm merational Corporation 
One of the major concerns of Canada has been the domination of Canadian industry 
by subsidiaries of foreign-owned companies. In view of the impracticability of trying 
to create indigenous technology-based industry on any but a small and highly specialized 
scale, there is little doubt that the foreign-owned subsidiary is here to stay at least 
within the time span of any of our professional lives. In fact, the growing industrial 
trend is towards the international corporation, mainly an outgrowth of technology-based 
business and often with headquarters in the United States, although a number of such 
corporations based in Europe and Japan are beginning to appear. These corporations are 
not concerned with national boundaries but rather with profitable businesses and business 
opportunities. The problem then is to find a mode of operation which is mutually bene- 
ficial to the country in which the subsidiary of the international corporation is based 
and the international corporation itself. It is our experience that by an aggressive 
research and development activity within the subsidiary in partnership with the government 
(through assistance and incentives) such a mutually beneficial situation can be achieved. 
(i) Product Mandate 

One mode of operation for an international corporation is to 

have its subsidiaries each responsible for the international 

markets for given product lines. Such a world-wide product 

mandate is highly desirable for the subsidiary but can only be 

attained when the subsidiary has demonstrated a proven tech- 

nical competence in that product line. A foreign-owned 

subsidiary can thus earn a world-wide product mandate by 

continually developing new products, new processes and 

novel innovations to services which are either better, less 

expensive or perform a new function than those currently 

available. The only manner a subsidiary can introduce such 

innovation into its product line is to conduct the necessary 

research and development and hence develop the necessary 

technical competence and thence the product line. The starting 


point is the establishment of a viable research and development 
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activity as an integral part of the operations of the subsidiary. 
It is not implied that this is an easy entry in order to obtain 
an internationa! product mandate but that it is about the only 
realistic entry. 
At RCA Limited in Montreal we have been able, in the above 
manner, to obtain the corporate mandate for research into 
plasmas, the international market for radio relay communications 
systems (systems have been installed, for example, in Europe, 
South America, Pakistan, Egypt, Mexico, etc. as well as 
Canada), ground stations for communications satellites, photo- 
sensor devices and we have established the major corporate 
technical competence in communications satellites. 

(ii) Royalty Payments 
A normal mode of operation of a foreign-owned subsidiary is to 
import technology under a licensing agreement and to pay a 
royalty on the products manufactured whether they be for the 
home market or otherwise. The terms of the licensing agreement 
are renegotiated periodically. An important consideration in 
the establishment of royalty rates is the amount of technology 
in the product which has been contributed by the subsidiary. 
Thus a manufactured product based entirely on the design of 
the parent organization would carry the maximum royalty rate, 
one designed totally by the subsidiary and not dependent on 
the technology of the parent would carry no royalty payment. 
The cost of royalty payments to a Canadian-based subsidiary 
is therefore directly dependent on the degree of innovation 
and design contributed by the Canadian subsidiary. Thus 
research and development conducted by a Canadian subsidiary 
is the avenue whereby royalty payments for imported techno- 


logy can be reduced. If use is made outside of the country 


(iii) 
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of technology developed in Canada, then the royalty payments 
would flow in the other direction. This can take several forms. 
One may be the withholding of royalty payments by the subsi- 

diary on imported technology in return for the parent making 

use of technology developed by the subsidiary - a trade. Another 
may be direct payment to the Canadian subsidiary. We at RCA 
Limited, for example, have made considerable progress in both 
reducing royalty rates paid on many products and in eliminating 
them on others. 

In the short term, it may often be more advantageous to import 
technology than to generate it. In the long term view, however, 

to prevent continuing dominance of foreign-designed goods in 
Canada, it is important for the industry of a nation to generate a 
considerable amount of its own technology in specific areas of its 
own choosing. (The incentives to industry to undertake more research 
and development is considered later in this brief.) 

Product Markets 

A major disadvantage to secondary industry in Canada is the fact 
that, in general, the Canadian market is too small to permit mass 
production technology and the wage rates too high to compete with 
low labor rate nations. However, Canada should be able to compete 
in those products which involve a significant amount of technology. 
In addition, the technology-based markets are the fastest growing 
and hence represent the greatest opportunities. A viable industry 
thus increasingly must be one which has sophisticated technology 
and access to international markets. 

The entry into international markets by any science-based industry 
will be markedly influenced by the technical competence of that 
organization as evidenced by its research, development and innova- 


tion capability. The considerations in regard to product mandate 
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for a subsidiary company discussed earlier are all relevant 

to an international market mandate. In this manner any company 
based in Canada will not only be able to supply the demand at 
home but also conduct a substantial international business. 

New Opportunities 

The business enterprise which is prepared to cope with the 
changes introduced by the rapid expansion of technology can 
concentrate on an exploitation of the technological changes. 
The unprepared organization must dissipate its resources solving 
the problems the new technology has created for it. Preparedness 
is primarily having a sound technological base provided by science 
and research in many disciplines and the ability to use this base 
to innovate new products and new services which serve the 
continually changing human and industrial needs. Long-term 
growth must therefore concentrate on technological change and 
the factors which can make it flourish. 

Many business opportunities today require the deployment of a 
diverse number of capabilities all of which may not be possessed 
by one organization. By virtue of having a leading technical 
capability in some areas, opportunities will arise to participate 
in many such international and multi-disciplinary projects. 


Without such a capability there is no way possible to participate. 


As a result of the competence built up in our research and develop- 
ment laboratories, RCA Limited has been the prime contractor on 
various international projects in which other divisions of RCA also 
participated. Similarly, RCA Limited has been a subcontractor 

to other companies on international projects. Without the techno- 
logical competence built up in Canada, these opportunities would 


not have been available to us. 
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Need for Government Commitment of Priorities and Major Mission-Oriented Proj ects 


Recent studies have firmly established that the amount of research conducted by 
Canadian industry is far below that conducted by industries in other technologically 
developed nations and far below that required for a healthy innovative industry. A 
major contributing factor to this situation is the low amount of investment in research 
by Canadian industry itself. 

A fundamental requirement for industry to invest inr &disa tangible, foreseeable 
prospect of a business with an acceptable profit position. It is in this regard that a 
government declaration of policies and priorities and commitments to certain programmes 


or projects can have a significant influence. The government is in itself a major 


customer of Canadian industry. By its trade policies, the government exercises a profound 


influence on exports. Thus, often the success of a given enterprise may be determined 
more by government decisions rather than business or technological reasons. 


An excellent starting point to create a climate for company investment inr & d is 


for industry to become involved in National Goals and Major Projects. Such an approach 


has been advocated by the Science Council of Canada and we highly endorse those 


recommendations. The process is that national objectives are identified and priorities 


assigned. Following appropriate study phases, programmes are initiated as their feasibility 


is established and as the economics permit. Factors such as the influence of these pro- 
grammes on employment, effect on secondary industry, relevance to development of 
national resources, etc. should be kept in focus. These programmes would be fully 
funded and monitored by the government. The involvement of industry is essential 
since it is only through industry that the research and development will be channelled 
into production resulting in benefits to the economy. Industrial participation would, 
in addition, permit industry to build up an appropriate research and development base 
from which to build innovative products and services. (It may be worth while to point 
out that in 1957-58 the direct federal support for industrial r & d was of the order of 
$55 million!; 10 years later (1967-68) this had grown to $85 million. Ther &d 
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1 = Science Council of Canada - Report No. 4, "Towards a National Science Policy 
for Canada", Oct. (1968) 
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inflation - sophistication factor has been estimated by the Science Secretariat” based 
on Dominion Bureau of Statistics data. When these factors are considered, then 

$100 - $129 million (depending whether a 10% per year escalation or a linear extra- 
polation of the data is assumed after 1965) would be required to support the same staff 
in 67-68 as $55 million supported in 1957-58. In other words direct federal support 
for industrial r & d in 67-68 supported less of the r & d staff than direct federally- 
supported programmes did 10 years ago!) 

Industry would see the realization of the r &d effort in the implementation of 
the major projects - a complete innovative process. With the technological base 
created in industry, industry will be in a position to invest its own funds to see new 
technologies developed and "spin-offs" from the major programmes exploited. The 
result will be a deliberate step towards a healthy economy. The government will 
receive its return through corporate and personal taxes. The public will benefit from 
less expensive and new goods and services and improved living conditions while industry 
will be able to obtain a return on its investment through a fair profit position: 

The national goals and major projects concept has worked well in the U.S.A. as 
for example - the space programme. In this regard it is worth while to point out that 
over 80% of the budget of NASA is spent in industry. These programmes are awarded 


to industry usually on a competitive basis. The research and development programmes 


are generally on a cost-plus-fixed-fee basis and the fixed fee is quite nominal (5- 10%). 


Implementation programmes can be on a fixed price basis with substantial incentives 
for performance and schedule with resulting higher fee margins possible®. In the 
procurement of space communications system for commercial applications fee and 
incentive gains can amount to as much as 30% of the programme cost. 

There is no reason that the industrial involvement should not include projects with 


national social goals. A possible approach may be for a government task force or other 


2 - Science Secretariat Special Study No. 6, "Background Studies in Science Policy: 
Projections of R & D Manpower and Expenditure" = R. W. Jackson, 
D. W. Henderson, B. Leung (1969) 


3 - NASA Incentive Contracting Guide, NPC 403, NASA, Jan. (1965) 
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such body to outline problems which need solutions. Industry should then be given 

the opportunity to submit solicited or unsolicited proposals on how these national or 
regional problems may be solved. By the vehicle of a potential business opportunity, 
industry would be stimulated to consider how the technology it possesses or can develop 


can be used to solve national problems. 
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Need for High Calibre R & D Manager & Scientist in Industry 


Since industry offers virtually the only vehicle whereby the results of research 
and development can be translated into economic benefits it is vital that a strong 
r & d capability be developed in industry. This is particularly important due to the 
present pace of technology which requires that industry must be in a position to exploit 
discoveries made elsewhere and to be able to keep abreast of, and have close association 
with the research being cbnducted in the universities and in government laboratories. 
The achievements possible within an industrial laboratory are shown by such examples 
as the transistor, color television, the laser and communications satellites. 

The key to a strong r & d capability is the calibre of people that comprise the 


r &dactivity. Industry must therefore attract and hold top calibre scientists and 


engineers of the same capabilities as those in the universities and government laboratories. 


Thus, it may be worth while to describe some elements of the "climate" necessary to 
attract, hold and make proper use of the talents of the best qualified scientifically- 
trained people. If we fail to do this, then any discussion of a strong r & d capability in 
industry is purely academic. (These same considerations, of course, relate to the problem 
of the brain drain.) Let us then examine some of the essential ingredients of the climate 
for industrial r & d. 

With the rapid strides being made in science and technology - "the technological 
explosion", size becomes a critical factor. Too small a group may not even be able to 
keep abreast of developments in a given field. Thus a critical size is essential before 
a research activity becomes viable. The exact "threshold" for the critical size depends 
on the nature of the project, the calibre of the members, the geographic location 
insofar as the availability of colleagues to consult with (who need not necessarily be 
in industry) etc. However, in general, groups of less than about half a dozen scientists 
with appropriate technician help and equipment working in a given area are unlikely to 
be viable entities. With the annual cost of research per scientist ranging from 25 - 50 
thousand dollars, it is immediately evident that it is expensive to do any significant 


r & d even ona minimal basis. 
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A second requirement for a proper environment for research and development is 
a challenging programme. This underlines the need for the involvement of industrial 
laboratories in major programmes and national objectives. Nothing motivates a group 
more than to be asked to rise to the occasion on a mission of significance. Ther &d 
personnel must "believe" in the mission and in the work they are involved in in order 
to give the dedication required of their creative tasks. 

Another requirement is growth Opportunity and recognition. This includes not only 
the opportunity to establish a scientific reputation, but in industry, also the opportunity 
to see r & d with which the individual has been associated, evolve into a major business. 
In many instances the individual, if he so chooses, can grow with the business into 
positions of greater responsibility. 

Any climate for scientific discovery must provide freedom for the individual to 
pursue individual good ideas. Unfortunately, at present, there is no means whereby an 
unsolicited idea from a scientist in industry can be funded by any Canadian government 
agency except in rare circumstances where the idea may be in direct aid of a pressing 
unsolved defence problem. This situation is in direct contrast to the United States 
where at least 10 government agencies are available on a competitive basis in most 
areas. Apart from the company-funded research, to initiate programmes, the only course 
available to scientists in Canadian industry, therefore, is to seek financial support from 
U.S. sources. Indeed this is being done and noteworthy programmes have been obtained 
from the U.S.A. This is not necessarily a desirable situation since the U.S. sponsored 
programme is naturally oriented towards U.S. needs and the prior access to the results 
and ownership of the results is vested with the contracting agency. This situation also 
has an adverse effect on the retention of capable scientists in Canada. Industrial 
scientists working together with scientists from government laboratories at the conceptual 
and planning stages of various programmes would provide one outlet for such ideas, 
which, if appropriate, could be incorporated into the national programmes. 

Continuity is a vital ingredient of any viable r & d activity. The kind of talent 
required for industrial r & d cannot be expected to gamble their careers on short-term 


involvement. The history of federal support for r & d programmes in industry un- 
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fortunately does not reflect this consideration (see for example Fig. | of Science 
Council of Canada Report No. 1). Our experience at RCA Limited in the Research 
Laboratories has been as follows: 

19541965 19661967 


Federal Govt. fully-funded support: 463 625 368 243 
(in units of $1,000) 


Fortunately, we have been able to obtain research contracts from U.S. agencies 
during this period which have enabled us to keep our research staff. 

Finally, a major stimulation to their scientific creativity is the interaction of 
the research and development personnel with their colleagues in universities and 
government laboratories. This is also essential in order to have a greater relevance of 
the work in universities and government laboratories to industry and in turn industry 
making better use of the research being done in these other sectors. This interaction 
can reduce the "threshold" size of the r & d group required in industry. In this regard 
a more fluid exchange and transfer of staff between government, university and industry 


> 


would be most beneficial. 
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Government Incentives and Assistance for R & D 

_ The Economic Council of Canada states - "It has already been indicated that 
in the years ahead much of Canadian growth must come in the secondary industries. 
Over the past several decades the fastest growing industries in all the main industrial 
countries have been the science-based industries. Also the products of these science- 
based industries have been the fastest growing element in world trade" = (Economic 
Council of Canada, "Economic Goals for Canada to 1970", Dec. 1964), 

Thus a viable Canadian industry must be competitive on an international basis. {t 
is then necessary to make an industry by industry comparison with other countries in 
order to "size up" the competition. In particular, a comparison with the United States 
industries and their source of funds for r &d is most revealing. The following example 
taken from the OECD Report No. 1 (1967) - "The overall level and structure of r & d 


efforts in OECD member countries in 1963/64" shows: 


U.S.A, Canada 
% of total research performed by industry 67 4] 
% of research in industry funded by government 
Aircraft 90.4 46.1 
Electrical 61.8 22.6 
Chemicals 15.9 1.2 
All industry 51.8 15 


These figures are not particularly up to date, but nothing noteworthy has taken 
place in Canada to suggest that the situation is currently very different. In the electrical 


industry, for example, the U.S. government funds 3 times the fraction of research in U.S. 


industry as the Canadian government does in Canada. The point here is that for Canadian 


industry to stay competitive, some forms of direct government assistance to industrial 


r & d is essential. 

The current government taxation, incentive and assistance schemes, although useful, 
have been too fragmented and inadequate to have a significant influence on r & d 
conducted in industry. The following are thus offered as suggestions whereby the current 
schemes could be improved. 

(i) Corporate Tax 

Non-capital expenditure on r & d is now treated as any other 


business expense in the determination of corporate tax. Thus in 
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the current scheme an increase in sales effort and a corresponding 
decrease in research to keep the company expenses constant would 
qualify for the same corporate tax exemption. In the short term the 
company officials may realize more profits by diverting these funds 
into sales effort rather than intor &d. Therefore, the expense 
credit for r & d needs to be greater than for other ordinary business 


expenses. (A relatively modest incentive margin may be adequate.) 


There is a view held in some quarters that, due to the fact that r & d 
is considered as an expense item for corporate tax calculations, any 
given company ends up paying only about 50% of the r & d it 
conducts. This view implies that a company pays tax at 50% on its 
gross sales revenue. It is, in fact, only valid to the extent that the 
expenditures concerned are not sufficiently related to the earning or 
producing of income of the business to qualify under general tax 
provisions as a factor in the computation of profit. To the extent 
that a company is required to use after-tax profit to finance r &d 

it might be said to obtain tax recovery through the special tax 
provisions. However, this is the case only if the company is in a 
profit position. Thus, for example, if in a given year a company 
does not show a profit, the full cost of the r & d may have to be 
borne and hence in a year where r & d may be required most, the 
company resources would be least able to sustain it. This would 
result in a discontinuity in programmes, turnover in staff, etc. 
which would take a number of years to rectify. Hence provision 
should be included in the tax structure to compensate for a poor 
year financially. A two-year carry-back and a considerable 
latitude for carry-over of r & d expenditures from a given year 


may be a suitable vehicle. 


(iii) 
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Incentive Grant 

The incentive grant for r & d should be on the basis of r & d 
conducted, not the increase inr &d. The current tendency is 
to penalize those established viable research activities which 

are far more likely to produce results. 

A given enterprise requires a certain level of r &d for its growth 
and viability. Once this level is attained and becomes the five- 
year base from which the incentive grant is determined there will 
be a strong temptation on the part of a given business to decrease 
its expenditure on r & d so as to change its base level expenditure 
and hence qualify for the grant incentive in future years. Thus, 
the present incentive scheme has some "disincentive" features. 
(It is recognized that if an incentive grant scheme on r & d as 
suggested above is instigated, then an incentive margin forr & d 
expenses in determining corporate taxes may not be necessary.) 
Cost-Sharing Schemes 

The cost-sharing schemes should be expanded to include at least 
development as opposed to applying only to research. This would 
require a large increase in available funds for cost-sharing. The 
cost-sharing programmes should then operate on a sliding scale - 
the government to industry cost-ratio being determined by the 
basic research/applied research/development content of the 
programme. The necessity of such a sliding scale is due to the 
different risks associated with the r &d spectrum of work. (At 
the basic research stage only a few of the results are expected 

to have practical significance. In applied research the risks are 
still high - only a fraction of the projects will be successful 
with a lead time of approximately 5 years. At the development 
stage scientific feasibility has been proven so that the chances 


of success are somewhat better.) A suggested ratio of industry 
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to government fundings is 0/100 for basic research, 25/75 
for applied research and 50/50 for advanced development. 

(iv) Fully-Funded Programmes 
The need for fully-funded r & d programmes involving industry 
and directed towards National Goals has been considered 
earlier. The concept of mission-oriented major projects to attain 
these objectives is considered to be a sound one. The involvement 
of industrial r & d working closely with the government laboratories 
starting at the conceptual stage of these projects is strongly 
recommended. The programmes could be awarded to industry on 
a competitive basis. Provision should be made to fund applied 
research as part of the major mission=oriented programmes and 
should include available funds for unsolicited ideas. 

(v) Loans & Other Incentives 
Since the costs of r & d comprise only 5 - 10% of the successful 
innovative process! , incentives should be provided to encourage 
exploitation of the results of r & d. These incentives could take 
the form of loan schemes to assist the innovative activities 
beyond the r & d phase (e.g. tooling; market research) and/or 
tax holidays for products for a given period of time or dollar 


volume of sales or dollar volume of export sales. 


1 = "Technological Innovation - its environment and management" - U.S. 
Department of Commerce, January (1967) 
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APPENDIX 
RESEARCH AND DEVELOPMENT AT RCA LIMITED, MONTREAL 
Organization 

The organization of the research and development activities at RCA Limited is 
shown in Fig. 1. Research and advanced concepts for the entire Company are conducted 
in the Research Laboratories which are part of the Commercial and Defence Systems 
(C&DS) Division. Advanced development and product development are carried on in 
the four business areas of the C&DS Division (Space Systems, Communications, Broadcast 
and Instructional Systems, Defence Systems), in the Electronic Components (EC) Division 
and in the Consumer Electronics & Appliances (CE&A) Division. 

The Research Laboratories 

The Research Laboratories of RCA Limited were started in October 1955 when a 
Director of Research and two scientists were employed by the Company to form a nucleus 
for future growth. In May 1956, about 5300 sq. ft. of laboratory and office space was 
occupied. Research programmes were initiated around the abilities and interests of the 
founding members, namely in semiconductors, microwave physics and electronics. The 
growth of the Research Laboratories by dollar volume of activity and source of funds 
since that time is indicated in Table 1. 

By early 1969, the Research Laboratories employed 70 people, 42 of which are 
professionals, 20 of which possess the Ph.D. degree, and occupied 18,000 sq. ft. of 
office and laboratory space. The current organization and areas of investigation of 
the Research Laboratories are shown in Fig. 2. The "business" aspects related to the 
Laboratories are conducted by the Research Programme Development group and by 
Research Administration. The scientific programme is conducted within the five divisions 
of the Laboratories which are segregated by subject matter. A given programme may, 
however, be undertaken by the staff of several of the laboratories and other parts of the 
Company, depending on the available expertise required to most effectively conduct 
the programme. 

Since RCA Limited is principally in the communications and electronics business, 


the activities of the Laboratories reflect this. The programmes directly in communication 
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include digital techniques, millimetre waves, laser communications, integrated 
circuits at microwave frequencies and military systems. Space technology is a large 
part of the new business of the Company and research is being conducted in relation 
to scientific satellites, communications satellites, re-entry phenomena and satellite 
experiments. Electronic component research is primarily in optical and nuclear detectors 
and laser kits. In addition, new areas such as the application of electronics technology 
to education are being explored. 
Advanced Development and Product Development 
By far the largest expenditures by RCA Limited is towards advanced development and 
product development carried on within the various product divisions of the Company. 
3.1 Commercial & Defence Systems Division 
The Commercial & Defence Systems Division is a combined advanced 
development, engineering design, manufacturing division organized by 
business orientation into the 4 major areas of Space Systems, Communications, 
Defence Systems, and Broadcast and Instructional Systems. The commonality 
between the different areas is, in general, electronic communications 
systems interpreted in a broad sense. 
The entire business of Commercial & Defence Systems Division is 
"technology based" and therefore dependent on technological advances in 
their current and related product areas. This business area is most vulnerable 
to changes in current technology and requires continual significant investments 
in advanced product development. 
The major areas of product development are: 
Space Systems ~ design of earth stations for use with communications 
satellites, communications satellite systems and 
components (antennas, transponders), scientific 
satellites. 
Communications - solid state radio relay equipment for various systems, 
multiplex equipment, microwave components 


(circulators, antennas, filters). 


V7 


3.3 


Limited are shown in Table 2. Some representative accomplishments of these develop- 
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Defence Systems - digital to video displays for commercial and 
military applications, logic circuits for interfacing 
displays with computers, solid state, low cost 
greater reliability digital circuits. 

Broadcast & Instructional Systems - FM equipment, TV antennas and filters, 
instructional technology. 

Electronic Components Division 

Until recently this Division has been primarily a marketing division 
whose main function has been to market in Canada components and devices 

designed elsewhere and manufactured either in Canada or in the U.S.A, 

However, in recent years an Advanced Development group has been set up 

with a mandate to develop products for new business areas. 


Working closely with the Research Laboratories, advanced develop- 


ment work is being conducted on products for two new business areas, namely: 


Science and education kits for schools and colleges - development of kits to 
teach and demonstrate lasers, optics, semiconductors, 
mathematics, electronics, etc. 

Semiconductor devices - for application to detection of nuclear, infra-red 
and optical radiation. 

Consumer Electronics and Appliances Division 

Although this Division is concerned primarily with manufacturing 
and marketing of TV's, stereos, radios and tape recorders it is becoming 
increasingly necessary to perform development on areas such as improved 
reliability circuits, adaptation of TV (for export) to European systems, 
advanced design (solid state) of stereo systems and a complete systems 


approach to manufacturing techniques and processes. 


The expenditures on Development over the 5-year period ending in 1967 by RCA 


ment programmes are listed in Table 3. 
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Table 3 - Accomplishments of development programme 


The design and production of a complete ILS system for the Department of 


Transport. 


The design and supply of Canada's first FM broadcast stations in Montreal 


and Toronto. 


The design and supply of Canada's first wideband, long haul, CCIR line-of- 
sight microwave equipment - and the later supply and installation of the 


equipment from coast to coast. 


The design and supply in 1962 of a solid state wideband transponder for the 
RELAY communications satellite for the National Aeronautics & Space 


Administration. 


The design and supply of Canada's first and only operational Communications 
Satellite Earth Station - which has outperformed, from a reliability and 


transmission standpoint, other stations of the worldwide Intelsat System. 


The design and supply of the Canadian Electronics Industry's first complete 


satellite - ISIS-1I. 


The design and supply of Canada's first, all solid state, wideband, line-of- 


sight microwave equipment. 


8209 


Science Policy 


*4U9Wdo|aAep puD (=) Ydupases WJojied YydIYM synod asou4 
Ajuo Buimoys payiwi] way jo eanjonys oUoljpziuDbiQ — | asnbi4 


SAIMOLVYOSYT HONVASIY | 
a AE ee A 
SWALSAS JONIII0 
SWAILSAS TWNOILONYLSNI 
3 Lsvoavoud 
SNOILVOINNWAOD 
SWILSAS JOVdS 


4INSWdO135A50 8 ONIN SSNIDNG 
INSWdO13A50 LONGOYd 


}UaPISaig-adiA 
SSONVITdd¥ 8 
SOINOYL93 74 YSWNSNOD 


}Uapisasg-a91A 


JUapIsalg-a9!A 
SWILSAS FDNI430 8 WIDYSWWOD 


SLNINOdWOD JINOYLII19 


INAGISSYd 


QSLIWIT YOu 


Special Committee 


8210 


Dpoudd ‘jDaijuow “pr4!wi] WY 
$3 1JOJDIOGD] YDIDasay JO sud!yoUN} PUD uolypziuDBjiO = Zz “Bly 


$}98101d 
Suaijedjunwwoy Ase} UeIpeueD) @ 
BJEMPEH 2}1//8}25 @ 
SudledIUNWWOD je}19Ig @ 


SNOILVIITdd¥ 3 SWALSAS 


SUOIJeIIUNWWOD Jase] @ 
suoljedijddy Jase] g 1ase7 @ 
SWa}SAS [291140 @ 


SIISAHd JAVMOYDIN 3 WIILdO 


$9}1|;a}2§ SuOHeIUNWwWOD ® 
SISA AsjuUs-3y @ 


$10}98}8q UOI]eIpey Je9;9nN @ 
swash jeuonesnpz® $10}38}38Q Jase] } 0)0Ud @ syuamyedx3 
Adojouyse| jeuoiInssu| @ S}INIIIQ payessa}U] GACMOIIIW @ pue $9}1]]91eS 31j11U9195 @ 


SLIFFONd WId5d$ 
SOINOYLII 719 YOLINGNODIWAS SOISAHd 3DWdS BWWSW 1d 


Aiesqi @ S8I1A1IS @ 
UOI}EASIUIWPY $]IeJ}U0D @ 
|01U0 }S09 B Sjaspng@ 


NOILVULSININGY HOMW3S3y 


sealy Ssauisng MeN @ 
SUIJaWEW YIJeesey © 


INIWd0 153A50 WWY90Nd HOUVISIY 


HOYVASIY 40 YOLIIUIG 


Dpoun> “|pa.jyuoW SsUaOLVAOUV1 
O3LIWI YOu Haviey 0 oD On 


THE QUEEN’S PRINTER, OTTAWA, 1969 


Ee 


First Session—Twenty-eighth Parliament 


1968-69 


THE SENATE OF CANADA 


PROCEEDINGS 
OF THE 


SPECIAL COMMITTEE 
ON 


SCIENCE POLICY 


The Honourable MAURICE LAMONTAGNE, P.C., Chairman 
The Honourable DONALD CAMERON, Vice-Chairman 


No. 69 


THURSDAY, JUNE 19th, 1969 


WITNESSES: 

Chemcell Limited: Dr. J. C. Clunie, Consultant and Former Technical Director, 
Dr. J. P. Sutherland, Manager, Commercial Development, Chemicals Division; 
Mr. C. G. Edge, Vice-President, Corporate Development, Dr. Luis Monton, 
Technical Director, Fibres and Fabrics Division; MacMillan Bloedel Limited: 
Dr. Lionel A. Cox, Director of Research; Abitibi Paper Company Limited: 
Dr. R. M. Dorland, Director of Technical Development. 


APPENDICES: 
165.—Brief submitted by Chemcell Limited 
166.—Brief submitted by MacMillan Bloedel Limited 
167.—Brief submitted by Abitibi Paper Company Limited 
20662—1 


Aird 

Belisle 

Blois 
Bourget 
Cameron 
Carter 
Desruisseaux 
Giguere 


MEMBERS OF THE SPECIAL COMMITTEE 
ON 
SCIENCE POLICY 


The Honourable Maurice Lamontagne, Chairman 


The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Grosart Nichol 

Haig O’Leary (Carleton) 
Hays Phillips (Prince) 
Kinnear Robichaud 
Lamontagne Sullivan 

Lang Thompson 
Leonard Yuzyk 

McGrand 


Patrick J. Savoie, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday, 
September 17th, 1968: 


“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 


That a Special Committee of the Senate be appointed to consider and 
report on the science policy of the Federal Government with the object of 
appraising its priorities, its budget and its efficiency in the light of the 
experience of other industrialized countries and of the requirements of 
the new scientific age and, without restricting the generality of the 
foregoing, to inquire into and report upon the following: 


(a) recent trends in research and development expenditures in 
Canada as compared with those in other industrialized countries; 


(b) research and development activities carried out by the 
Federal Government in the fields of physical, life and human 
sciences; 

(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 


(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the purpose 
of the inquiry; 

That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print such 
papers and evidence from day to day as may be ordered by the Com- 
mittee, to sit during sittings and adjournments of the Senate, and to 
adjourn from place to place; 

That the papers and evidence received and taken on the subject in 
the preceding session be referred to the Committee; and 

That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kinnear, 
Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phillips 
(Prince), Sullivan, Thompson and Yuzyk. 


After debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 
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Extract from the Minutes of the Proceedings of the Senate, Thursday, Sep- 
tember 19th, 1968: 


“With leave of the Senate, 
The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 


That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” 


Extract from the Minutes of the Proceedings of the Senate, Wednesday, 
February 5th, 1969: 


With leave of the Senate, 
The Honourable Senator McDonald moved, seconded by the Honour- 
able Senator Macdonald (Cape Breton): 


That the names of the Honourable Senators Blois, Carter, Giguére, 
Haig, McGrand and Nichol be added to the list of Senators serving on 
the Special Committee on Science Policy. 


The question being put on the motion, it was— 

Resolved in the affirmative. : 
ROBERT FORTIER, 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


THURSDAY, June 19, 1969. 
Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 8.00 p.m. 


Present: The Honourable Senators Cameron (Vice-Chairman), Belisle, 
Blois, Bourget, Carter, Haig, Robichaud and Yuzyk—8. 


In attendance: Philip J. Pocock, Director of Research (Physical Science). 


The following witnesses were heard: 


CHEMCELL LIMITED 


Dr. J. C. Clunie, Consultant and Former Technical Director. 
Dr. J. P. Sutherland, Manager, Commercial Development, 
Chemicals Division. 


-Mr. C. G. Edge, Vice-President, Corporate Development. 


Dr. Luis Monton, Technical Director, Fibres and Fabrics Division. 


MacMILLAN BLOEDEL LIMITED 


Dr. Lionel A. Cox, Director of Research. 


ABITIBI PAPER COMPANY LIMITED 


Dr. R. M. Dorland, 
Director of Technical Development. 


(A curriculum vitae of each witness follows these Minutes) 
The following are printed as Appendices: 
No. 165—Brief submitted by Chemcell Limited. 
No. 166—Brief submitted by MacMillan Blodel Limited. 


No. 167—Brief submitted by Abitibi Paper Company Limited.: 
At 10.05 p.m. the Committee adjourned to the call of the Chairman, 


ALLE... 
Patrick J. Savoie, 
Clerk of the Committee. 
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CURRICULUM VITAE 


Clunie, John Cameron, O.B.E., B.A., M.A., D.Phil. (Oxon), F.C.LC.: Dr. Clunie 
was born in Sarnia, Ontario in 1918. His studies at the University of Western 
Ontario were interrupted by World War II in 1939. With the Royal Canadian 
Engineers, he rose to the rank of Colonel, and was awarded an O.B.E., Croix 
de Guerre, Ordre de Leopold, and was mentioned in dispatches. In 1946, Dr. 
Clunie resumed his academic studies, at Balliol College, Oxford, and graduated 
as a Rhodes Scholar in 1951. The five years following were spent with the 
Defence Research Board, as Acting Superintendent, Biological Research Lab- 
oratory, Kingston and as Secretary in Ottawa. In 1956, Dr. Clunie began his 
association with the Celanese group of companies. From 1956 to 1963, he was 
responsible for research and product development in what is now the Chemical 
Division of Chemcell Limited. After two years in the Central Research Labora- 
tories of Celanese Corporation in Summit, New Jersey, Dr. Clunie returned 
to Chemcell as Vice President and Technical Director of the Canadian Celanese 
Division. In May, 1969, he accepted the position of Vice President Research 
with Radiation Research Corporation, in Stamford, Connecticut. During his 
years in Canada, Dr. Clunie served on the Research Advisory Panel of the 
Pulp and Paper Research Institute, as Chairman of the Chemical Economics 
Division of The Chemical Institute of Canada, and as a member of the Editorial 
Board of ‘Science Forum”? magazine. He is a member of professional societies 
in Canada and the United States concerned with chemicals and textiles. 


Cox, Lionel Audley, BA., M.A., Ph.D., F.A.A.A.S., F.C.1.C.: Dr. Cox was born 
in Winnipeg, Manitoba in 1916. He received the B.A. (1st Class Honours in 
Chemistry) in 1941 and the M.A. in Chesmistry and Physics in 1943 from the 
University of British Columbia. In 1946 he received the Ph.D. in Physical- 
Organic Chemistry from McGill University as a student of the Pulp and Paper 
Research Institute of Canada. He was a teacher of mathematics and science 
at the University School, Victoria, B.C. from 1935-40 and a lecturer in chemis- 
try at the University of British Columbia in 1943-44. From 1941 to 1944 Dr. Cox 
was retained as Chief Chemist and Consultant by the Sidney Roofing and 
Paper Company Ltd., Victoria, B.C. He joined American Viscose Corporation 
at Marcus Hook, Pa. in 1946 as a Research Chemist and was named Senior 
Research Chemist in 1951. In 1953 he was appointed Vice-President and 
Director of Research for Johnson & Johnson Ltd., Montreal, P.Q. After eight 
years he was transferred to Personal Products Company, a Division of Johnson 
& Johnson, in Milltown, N.J. as Vice-President and Director of Research & 
Engineering. In 1965 Dr. Cox joined MacMillan Bloedel Limited as Director of 
Research. He is a Fellow of the American Association for the Advancement 
of Science, the Chemical Institute of Canada and the Chemical Society (Great 
Britain). He is Member of the Engineering Institute of Canada, Society of 
Chemical Industry, American Chemical Society and its Division of Cellulose, 
Wood and Fiber Chemistry, British Board and Paper Makers’ Association, 
Technical Association of the Pulp and Paper Industry, Canadian Pulp and 
Paper Association (Technical Section and Research Committee), Forest Products 
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Research Society, The Fiber Society, The Textile Institute, Canadian Research 
Management Association and Society of Sigma XI. He is also a Member of 
the National Advisory Committee on Forest Products Research for the Depart- 
ment of Fisheries and Forestry, Ottawa, and a Member of the Board of the 
British Columbia Research Council, Vancouver. Dr. Cox has published about 
40 papers in scientific and trade journals and some privately. He is listed in 
the American Men of Science (11th Edition, 1967) and Who’s Who in Commerce 
(15th Edition, 1968). 


Dorland, Rodger M.: Born 1913 in Wellington, Ontario. Pickering College, 
The University of Western Ontario, B.A. 1935, honours chemistry; Division of 
Industrial and Cellulose Chemistry, McGill University, Ph.D. 1939; Executive 
Program in Business Administration, Graduate School of Business, Columbia 
University, 1962. Masonite Corporation, Laurel, Mississippi, 1939 Research 
Chemist, 1943 Assistant Director of Research. Abitibi Paper Company Ltd., 
1947 Director of Research, 1966—Director of Technical Development. Past- 
chairman of the Research Committee, Technical Section, Canadian Pulp and 
Paper Association; past-member of the Advisory Panel to the Pulp and Paper 
Research Institute of Canada; past-chairman of the Technical Section, Canadian 
Pulp and Paper Association; Director, Technical Association of the Pulp and 
Paper Industry; Director, Sheridan Park Association; Member, Managing 
Board, Canadian Research Management Association. 


Edge, C. G., B.Sc. (Econ.), F.S.S, F.I.S, R.LA: C. G. Edge was born in 
England, graduated in Economics and Statistics from London University, and 
came to Canada in 1951. From 1938 to 1939 he was in the Board of Inland 
Revenue; 1939 to 1946 served in the British Army in several theatres; and from 
1946 to 1951 he was a higher executive officer in the Board of Trade, London, 
England. He joined Canadian Industries Limited in 1951, serving in the Chem- 
ical Division until 1956. At that time he joined Canadian Chemical & Cellulose 
Company, Ltd. as Manager of Financial Analysis. He was Assistant Treasurer 
of Chemcell Limited on international operations from 1959 to 1962. He then 
served as Assistant to the Chairman of the Board of Chemcell Limited and 
Columbia Cellulose Company, Limited, and from 1966 as Director of Manage- 
ment Services, Director of Corporate Development, and more recently, Vice- 
President, Corporate Development, for Chemcell Limited. He is also President 
of Trans-Canada Computer Utility Ltd. He is a Director of the Society of In- 
dustrial Accountants and Chairman of their Research Advisory Committee, and 
is a member of the Financial Executives Institute, the Canadian Operations 
Research Society, and the Operations Research Society of America. He has 
published books and articles on capital budgeting and management science in 
relation to management problems. 


Monton, Luis Gonzaga, Dipl. Ing. Chem. E.T.H., Dr. Tech. Sci., F.C.LC., P. Eng.: 
Dr. Monton was born in Barcelona, Spain, on December 30, 1923. He moved 
to Switzerland in 1938 where he received his secondary and university 
education. He obtained his Bachelor Degree in Chemical Engineering in 1948 
and his Doctorate in Technical Science in 1950, both at the Switzerland Federal 
Institute of Technology (E.T.H.) in Zurich, Switzerland. After completing his 
studies, he worked for one year as Research Chemist in the Pharmaceutical 
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Division of Ciba Limited, Basle, Switzerland. In 1951, he immigrated to Canada. 
From 1951 to 1956, he worked as Research Chemist on polymer and synthetic 
coatings at the Central Research Laboratory of Canadian Industries Limited 
at MacMasterville, Quebec. From 1956 to 1958, he held a series of technical 
positions at the Fibres Division of Canadian Industries Limited at Millhaven, 
Ontario, where he was primarily concerned with process and product research 
and development work on polyester and nylon fibres. The Fibres Division was 
incorporated in 1963 as Millhaven Fibres Limited and Dr. Monton became 
Technical Manager of that company in February 1967. In October 1968, when 
the management responsibilities for Millhaven Fibres Limited were passed on 
to Chemcell Limited, Dr. Monton was appointed to his present position of 
Technical Director, Fibres and Fabrics Divisions in Chemcell. He is a Fellow 
of the Chemical Institute of Canada and a Member of the Professional Engineers 
of the Province of Ontario. 


Sutherland, J. P., B.A.Sc., Ph.D.: Dr. Sutherland was born in Rossland, Brit- 
ish Columbia, October 10, 1934. Education: University of British Columbia 
(B.A.Sc. in Chemical Engineering 1956, Athlone Fellow 1956-58); Imperial 
College, London University (Ph.D. in Chemical Engineering 1959). After 
graduating, Dr. Sutherland returned to Canada and joined the Chemical Engi- 
neering Section of the Division of Applied Chemistry, National Research Council, 
Ottawa, where he worked until 1965. In 1962-63 he was a part-time lecturer 
in Chemical Engineering at Queen’s University, Kingston. In 1966, Dr. Suther- 
land became head of the Piloting Section of the Research Department of Chem- 
cell’s Chemical Division at Edmonton. In 1969 he moved to Montreal, where 
he is Director of Commercial Development for the Chemical Division. Dr. 
Sutherland is a director of the Canadian Society for Chemical Engineering and 
an associate member of the American Institute of Chemical Engineers. 
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THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 
EVIDENCE 


Ottawa, Thursday, June 19, 1969. 


The Special Committee on Science Policy 
met this day at 8 p.m. 


Senator Donald Cameron (Vice-Chairman) 
in the Chair. 


The Vice-Chairman: Honourable senators, 
if you will come to order we will proceed. 
Senator Lamontagne, our Chairman, is other- 
wise engaged this evening, so I shall pinch 
hit for him. 

We have with us this evening the following 
delegations. From Chemcell Limited: Mr. C. 
G. Edge, Vice-President, Corporate Develop- 
ment; Dr. J. C. Clunie, Consultant and former 
Technical Director; Dr. J. P. Sutherland, 
Manager, Commercial Development, Chemi- 
cals Division; and Dr. L. Monton, Technical 
Director, Fibres and Fabrics Division. 

From MacMillan Bloedel Limited: Dr. Lio- 
nel A. Cox, Director of Research. 

From Abitibi Paper Company Ltd.: Dr. R. 
M. Dorland, Director of Technical Develop- 
ment; Mr. J. B. Papoe, Vice-President, 
Research and Engineering; and Mr. W. Stan- 
ley Rothwell, Senior Vice-President. 

Gentlemen, we would like you to give a 
brief summary of your presentations, and 
then we will throw the meeting open for 
questioning. If any of you would like to have 
others of your own team deal with part of it, 
as long as it is kept brief, they may do so. 
During the discussion, the questions may be 
rather general, so I think we shall have the 
three presentations and then the questions. 
The briefs have been distributed and read. 


Dr. J. C. Clunie, Consultant and Former 
Technical Director, Chemcell Limited: 
Honourable senators, you have received our 
brief, which is a brief brief, lemink: or at 
least, we have tried to keep it that way. Per- 
haps in summary I could just say a few sum- 
Marizing remarks. 


I think the first important thing about our 
brief is that it represents the views of a mul- 
ti-national company with a large minority 
Canadian interest. It is in the petrochemical 
and synthetic fibre business, which are 
exposed to world competition and the econo- 
mies of scale which do not favour Canadian 
location. About 20 per cent of our output is 
exported. Our basic research in both chemi- 
cals and fibres is undertaken in the United 
States, and we in Canada carry out applied 
research, especially process research but no 
basic research. 

Chemcell, at the moment, has the oppor- 
tunity to diversify into areas of business 
which are viable as far as Canada is con- 
cerned; this is our ambition. Therefore, we 
are anxious to develop an innovative capabili- 
ty over the long haul, particularly in areas of 
business different from those we are now in, 
areas perhaps more specifically oriented to 
Canadian goals and objectives. To this end we 
believe a basic need is the identification and 
commitment to national business and econom- 
ic goals which are reinforced with compatible 
national science policy objectives. 

These are resounding words, but I am sure 
you will hear them from all of us tonight. 

We believe that industry alone will not 
have the resources to foster such a program, 
and that these will need reinforcing by Gov- 
ernment grants. 

We believe that the incentive scheme for 
research and development should be simple, 
and we have suggested that annual grants 
equal to 25 per cent of all R & D capital and 
current expense outlays would be the sort of 
solution we had in mind. 

Furthermore, we suggest that the definition 
of R & D be broadened to include the full 
scope of innovation as far as commercializa- 
tion. I think all three companies here tonight 
stress this point, which is becoming increas- 
ingly important. It is for this reason that we 
have suggested that there be an investment 
tax credit on new production facilities. It will 
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also restore some of the competitive disad- 
vantage versus other countries. 

In addition, we have suggested that present 
“Canada only” restrictions on the reporting of 
research work and initial exploitation of its 
results be minimized. 

Furthermore, when the above general 
incentives are supplemented by funds for 
mission-oriented programs in support of 
national science goals, we suggest that these 
be allocated by a system of grants and con- 
tracts administered as is the present IRAP of 
the National Research Council, of which we 
think very highly. 

Essentially, Mr. Chairman, that is the gist 
of our brief. 


The Vice-Chairman: Does any other mem- 
ber of your team wish to make a contribution 
at this time? 


Dr. Clunie: No, I do not think so. 


The Vice-Chairman: Then, we shall hear 
next from Dr. Lionel A. Cox, who is the 
Director of Research of MacMillan Bloedel 
Limited. 


Dr. Lionel A. Cox, Director of Research, 
MacMillan Bloedel Limited: Honourable 
senators, MacMillan Bloedel Limited is the 
largest forest products company in Canada. 
Our total income for 1968 was $584,490,606. 
We are in all aspects of forest products such 
as wood products, pulp and paper products, 
packaging products, and logging. Our markets 
are largely export markets. 76 per cent of the 
products we manufacture are exported, and 
the rest stay in Canada. 

We are also in the coastal shipping business 
owning tugboats, rail barges, and chartering 
deep sea vessels. 

Our brief is concerned mainly with 
research and its commercial exploitation. We 
feel that the principal reason for doing 
research and producing technology is to ena- 
ble Canada to compete in world markets, par- 
ticularly in respect of exports, and to aid in 
the economic growth of Canada. If this is the 
basic objective of a science policy for Canada 
then we feel that the federal Government and 
its agencies should help us achieve those eco- 
nomic goals. 

I have outlined in my brief what I call the 
total innovation process, which Ithink has 
been mentioned many times in this commit- 
tee. I have put it into a schematic form, 
which I think clearly illustrates that research 
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and development produce technology, like 
going out and finding a mineral deposit or an 
oil well. In other words, I think you should 
look at research simply as exploration. Now, 
the making o fmoney, the production of com- 
mercial exports, progress, and increased 
employment in Canada will come about if this 
technology is exploited. I do not believe that 
we have exploited technology in Canada as 
we should. To exploit research you need risk 
capital and market research, and you need a 
lot more economic knowledge. As Chemcell 
mentioned, this is one of the aspects that we 
would like to see encouraged. 

On page 8 of the brief we make two recom- 
mendations. We recommend that any incen- 
tive program for a Canadia science policy to 
assist industry must consider all the steps in 
the “Total Innovation Process” and not just 
the R & D segment of it, important as that is. 

We also recommend that the Government 
encourage and reward industrial entre- 
preneurship which assists companies through 
the critical, expensive, and time-consuming 
steps of exploitation and commercialization of 
improved and new products and processess, 
just as they do for the mining industry. 

On page 9 the brief examines the present 
federal Government research and develop- 
ment incentives. We mention the National 
Research Council’s assistance program called 
IRAP. We think that it is a good one. In fact, 
we think that it is an excellent incentive, but 
it should have no strings attached to it 
regarding increasing the size of the staff. 
Right now it helps you to build up your 
research lab, but once it gets to a certain size 
then the grant ceases. 

The IRDIA grant, which is the tax incen- 
tive grant, is a good one so far as capital is 
concerned. They give you a 25 per cent tax 
free grant for capital expenditures. We think 
that this is good, but we would like to 
see it extended to operating expenditures 
as well, and on page 10 we have two 
recommendations. 

A second proposal we would like to make is 
that the administration of IRDIA be reviewed 
and simplified. It costs us almost as much as 
it is worth, in some cases, to get an applica- 
tion prepared: 

At the bottom of page 10 and over on to 
page 11 we mention PAIT. We feel that PAIT 
has been an unfortunate method of encour- 
ageing research. We would like to see its 
interest rates reduced or eliminated since 
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they can run as high as 15 per cent. We 
would like to see the terms of reference 
braoadened to include exploitation in foreign 
countries and free exchange of information 
with foreign parent companies, which was 
mentioned by Chemceell. If a patent is a tangi- 
ble asset, then we feel that we should be able 
to sell that patent anywhere in the world. 
This will bring money into Canada. 

We would like to see the PAIT application 
simplified. I have been through one, and the 
money it cost us, and what it cost the 
Government, makes us feel that we may not 
entertain another PAIT loan again. On page 
12 I give two suggestions. One iss thaty-a 
so-called “tax holiday” be given for a limited 
time only to Camadian companies which have 
discovered and patented in Canada successful 
R & D work that will lead to new Canadian 
jobs or to increased exports, and so forth. We 
feel that this would be a real incentive for us 
to bring forth more research. 


We also recommend that a “National Tech- 
nology Bank” be established by the National 
Research Council to assist in obtaining need- 
ed technology from anywhere in the world 
which can be exploited and commercialized 
by Canadian industry. 

I worked for 15 years in the United States. 
I am a returned Canadian. I found that the 
Americans seem to know how to go around 
the world pick up technology, and bring it 
back and exploit it in their own country. We 
do not do as good a job and the objective 
here is to try to see what we can do to 
improve this particular aspect of research. 

Another important thing that we think the 
Goveornment can do is to set up “contract 
research”. At the bottom of page 13 we make 
two recommendations. We recommend that 
the federal Government establish a contaract 
research system similar to the United States 
system for all major Canadian national pro- 
grams. We also recommend that the National 
Research Council be the Government agency 
for co-ordinating this type of contract 
research. I think that this is most important. 

On page 17, of my brief I have mentioned 
something about contract research, and 
recommend that advanced development work 
bo done by industry and sponsored by the 
Government under a “Contract Research Sys- 
tem”. I think that if the Government did this 
it would certainly help to bring many research 
projects to a successful economic conclusion. 

In respect to federal agencies and depart- 
ments, we are very fortunate. We have 
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an excellent relationship with the Forest 
Research Laboratory in Victoria, and the 
Forest Products Research Laboratories in 
Ottawa and Vancouver. They have set up 
good programs. They have a Research Pro- 
gram Committee and a National Advisory 
Committee, of which I am a member. 
Through these two committees we maintain a 
good liaison with these mission-oriented Gov- 
ernment laboratories. So, my recommendation 
on page 15 is that all Government research 
laboratories have on their advisory boards 
appropriate industrial research managers 
with a strong voice at the policy-making 
level. 

I believe we do help the Forest Products 
Laboratories in becoming more _ closely 
associated with industry. We also help them 
in becoming more economically minded. 

On page 16 we discussed federal Govern- 
ment intramural research. It is MacMillan 
Bloedel’s opinion that government laborato- 
ries should not carry out development work 
which requires close cooperation with manu- 
facturing and marketing people in a particu- 
lar industry. Therefore, we recommend that 
advanced development work be done only by 
industry and sponsored by government under 
some “coniract research system” which 
should be developed by the government. 

On page 18 we give some reasons why the 
return on investment from research is low in 
Canada. I think this is because we do not 
have a good enough patent system nor a good 
enough understanding of methods for collect- 
ing royalties. We are really too conservative 
in Canada. We must look at patents as assets 
and set up systems for selling them and our 
technical know-how. This is what many Euro- 
pean countries do. Our last point, which you 
asked about, is the relationships between uni- 
versities and industry. I should like’ to refer 
to a recent article published in “The Decisive 
Years”. Vol. 7, 1969, pp. 4-9 by the Dean of 
Science at York University, Toronto, Dr. 
Harold I. Schiff. In that article he said: 

We science professors are a bunch of 
inbred snobs! We make sure that nothing 
we teach is contaminated by the outside 
world. This is because few of us have 
ever been inside an industrial laboratory. 
We therefore cover our ignorance by 
assuming the self-righteous attitude that 
only ‘pure’ science is respectable. Any 
possible application immediately renders 
it unfit for undergraduate consumption. 
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Note that last part. I think that the rela- 
tionship between the universities and indus- 
try in Canada is weak and very ineffective. 
The best thing that has happened recently has 
been the National Research Council coming 
out with a modification to their IRAP pro- 
gram, which allows Canadian university 
professors to be hired by industry and the 
consulting fees to be charged to the IRAP 
program. This is an excellent step made by 
the Government to try to bring universities 
and industry together. 


Senator Haig: Would your company be pre- 
pared to do that? 


Dr. Cox: We have already hired three of 
these gentlemen. I have two professors taken 
on recently from U.B.C. and one from the 
University of Saskatchewan. We are going to 
extend this. We think it is excellent, because 
the professors get into industry and learn 
how industry operates; they learn how our 
project system works and this industrial 
research exposure makes them better teach- 
ers. I do not think our professors know 
enough about how industrial research 
laboratories operate. 


Senator Robichaud: You have hired them 
for what period? 


Dr. Cox: These men are on annual grants, 
so they will be with us indefinitely, as long as 
they feel it is worthwhile. 


Senator Haig: Do you take undergraduates 
too? 


Dr. Cox: We have taken on twelve summer 
students in our laboratory this year. Our 
laboratory consists of 127 people, and is the 
largest laboratory of its type in Western 
Canada. 


Senator Haig: What disciplines are these 
students in? Are they in forestry? 


Dr. Cox: The professors we have hired are 
all in the department of chemistry. 


Senator Haig: What about the students? 


Dr. Cox: Our students are physicists, 
chemists, forestry, mechanical and chemical 
engineers. 

The last recommendation in our brief is 
that the Government consider o!her methods 
of encouraging university scientists and engi- 
neers to collaborate with industrial scientists 
and engineers, if only for the purpose of 
developing a two-way educational process, 
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which is so necessary in the development of 
technical people of value to industry and to 
Canada. 

I am sorry my verbal submission has been 
a little long, sir. 


The Vice-Chairman: Next we will hear 
from Dr. R. M. Dorland, Director of Technical 
Development of the Abitibi Paper Company. 


Dr. R. M. Dorland, Director of Technical 
Development, Abitibi Paper Company Limii- 
ed: Mr. Chairman, honourable senators: we 
are most grateful for this opportunity to 
appear before you. Our views are very simi- 
lar to what you have just heard from Dr. 
Cox, which perhaps is not unnatural because 
we are in the same kind of business. We have 
submitted a brief, and rather than attempt to 
summarize it and merely repeat the things 
that Dr. Cox has mentioned I should like, 
with the permission of the chair, to read a 
short prepared statement outlining my own 
views on industrial research and develop- 
ment, particularly as it relates to the compa- 
ny I represent. 

Whatever the economic, moral or social 
responsibilities may be of any business, the 
role and goal of the industrial research and 
development arm to me is very clear and 
simple. It is simply to make a dollar, either in 
the form of additional revenue for the compa- 
ny or to maintain the economic viability of 
the business operation. This requires three 
ingredients: facilities, people and programs, 
in that order. 

Today only good facilities will attract good 
people, and it goes almost without saying that 
good programs are possibly only with good 
people. Parenthetically I should like to say I 
am certain that our own research facilities 
would not now be located in the attractive 
Sheridan Park Research Community without 
the existence of the federal incentives in aid 
of research of previous years. 


You have heard a good deal about science, 
science policy and research and development. 
Scientists are said to have a passion for preci- 
sion, and I should like to indulge in some 
definitions in relation to scientific matters 
within the industrial sector and within my 
industry. I should like you to consider the 
three words research, development and 
innovation. 


Research to me is descriptive of the process 
of searching and researching for understand- 
ing and knowledge. It seeks to answer the 
why and provides the foundation for the 
development aspect. Thus I regard develop- 
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ment as the application of knowledge to the 
solution of a problem. This is the “how” 
phase, and may or may not have any econom- 
ic significance. 

' This brings us to the word “innovation”. I 
define “innovation” as taking knowledge, 
developing it into a new product or process 
and successfully introducing it into the busi- 
hess economy. Thus innovation is a process 
involving technological skills, managerial 
skills, financial resources and market intelli- 
gence, and above all involving risk. Risk-tak- 
ing decisions are made by top management. 
Thus by my definition research per se can 
really do little to satisfy human needs, except 
the human thirst for knowledge. Development 
per se can do little more, and it is only when 
successful innovation has played its role that 
the business economy and the economic well- 
being of a nation improve. 

Rewards for risk-taking, therefore, appear 
to emerge as the single most significant factor 
in the role that scientists can play in the 
economic growth of this country. A more 
carefully planned encouragement of innova- 
tion will lead to far more relevant develop- 
ment activity, and this in turn will lead to— 
indeed demand—new knowledge of the high- 
est order, with a direct pertinence to innova- 
tion goals. 

If I may, I would like to turn to a specific 
aspect of Abitibi research and development. I 
hope we take some justifiable pride in the 
fact that this Canadian company has subsidi- 
aries in the United States with five manufac- 
turing mills, and we are currently building a 
sixth. At Sheridan Park we carry out all the 
research for these United States subsidiaries. 
Much has been said in the light of American- 
Owned subsidiaries in Canada, but here is the 
reverse situation. The Canadian Government 
answers this by saying that the money spent 
on behalf of the foreign subsidiaries cannot 
be allowed as a research expense in calculat- 
ing IRDIA grants, indeed, it also allows fifty 
per cent of the general research done on the 
basis it might be useful to be foreign 
subsidiaries. 

Research is not cheaper to do in Canada. 
We pay for tools of our trade, enough to more 
than offset the fact that salaries are somewhat 
lower here. If the cost of doing such work in 
Canada does not become more attractive then 
I suggest, in our own company, we will face a 
very.real possibility of some of our people 
-and equipment moving south of the border, 
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and the loss of a_ significant part of our 
Canadian-based research operation. Thank 
you. 


The Chairman: Thank you Dr. Dorland. I 
think that the presentations this evening have 
been short, sharp and to the point. We are 
grateful to you for putting it in that form. 
Tonight, the inquisitors were to be Senators 
Carter, Belisle and McGrand, but Senator 
McGrand is not here this evening. Senator 
Carter, you may lead off. I believe that Sena- 
tor Belisle has received marching orders to 
leave early. If you can open the discussion we 
will then switch to Senator Belisle so he can 
get away and obey orders like a good soldier. 


Senator Carter: I should like to second your 
comments about the brevity of the brief, Mr. 
Chairman. It is one very delightful aspect of 
the brief we have tonight, as compared to 
some we have had on previous sittings. I 
should like to start by asking each of the 
three companies here if they would give the 
committee some idea of approximately what 
their research would be for an average year, 
in dollars. 


Dr. Cox: For MacMillan & Bloedel it is 
$2.12 million. 


Dr. Dorland: For Abitibi we spend $1.35 
million. 


Dr. Clunie: For Chemcell it is $2.7 million. 


Senator Carter: What is that in terms of 
your sales or assets? 


Dr. Clunie: This would be on sales of $120 
million—roughly $121 million. It is approxi- 
mately 1.7 or 1.8 per cent of sales in our case. 


Senator Carter: Would the percentage be 
constant for the other companies? 


Dr. Dorland: No, sir, ours would ‘be about 
0.53 per cent of sales. 


Dr. Cox: Ours is about 0.36 per cent. This 
figure has little meaning except for compar- 
ing R & D expenditures with other compa- 
nies and industries. In a particular industry 
one must consider the purpose of the above 
research effort and the value to the company 
concerned. 


Senaior Carter: I take it that this would all 
be applied research and very little basic 
research. 

Dr. Cox: Yes, but we do take a basic 
approach to solving some industrial technical 
problems. 
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Senator Carter: Can you not draw very 
much distinction between the two? 


Dr. Cox: Yes, 
research. 


we do mainly applied 


Senator Carter: All three of your briefs 
have stressed that more emphasis should be 
put on the development aspect of research 
and more particularly what you call innova- 
tion. I think Dr. Cox has called it the ‘total 
innovation process”. I get the impression 
from your brief that you are more or less 
looking upon R & D as a goal in itself. Is that 
correct? 


Dr. Dorland: No, sir, speaking for myself. 
Dr. Clunie: The research is true. 


Dr. Dorland: Our desire is to use the 
results of research. 


Senator Carter: You are asking us to focus 
our emphasis more on R & D. 


Dr. Cox: If you look at my chart on figure 
I—I am asking you to emphasize the last part 
of the “total innovation process” and not the 
first part. I think we are placing adequate 
emphasis on research and development. But, 
we should place greater emphasis on ‘“‘exploi- 
tation” which I think is a better word than 
“Innovation”’. 


Senator Carter: That is what I want to 
come to, because should not the goal be to 
assist R & D only if the other requirements 
for successful innovation exist? In other 
words, you have to be highly selective. 


Dr. Cox: I can answer it this way. We are 
doing quite a bit of research in trying to 
utilize bark. We have had little trouble com- 
ing up with new products. Our research is 
successful. Therefore, my problem is two- 
fold; one, how to find markets for the new 
products and second, how to make them 
economical. One top company in the United 
States came up to look at our research and 
told me that MacMillan Bloedel is doing some 
of the finest research they had seen of this 
nature, but none of our new _ products 
appeared economical—which is true. What 
Canada needs is more economic and market 
research studies of its technological 
developments. 


Senator Carter: You think the Government 
should produce incentives towards market 
research? 


Dr. Cox: Yes, sir, I think it should. We 
need incentives similar to the mining and the 
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oil industry where research is like the 
exploration stage. We find the oil well and 
the mineral deposit, but they are worth noth- 
ing in the ground until some company puts 
up risk capital and starts to find methods to 
take them out of the ground and to refine 
them. They can then turn it into valuable 
products for Canada. 


Senator Carter: Where should the initiative 
come from? You say you have products and 
all kinds of new products. Your problem is to 
find markets for them and produce them at a 
cost at which you would be able to sell them. 


Dr. Cox: Right. 


Senator Carter: Should not the initiative 
come from you or should the Government 
just say, ‘Well, let us find out who has 
products and how we can help sell them.” 
How do you get together on that? 


Dr. Cox: That is a $64 question. 


Dr. J. P. Sutherland, Manager, Commercial 
Development, Chemicals Division, Chemcell 
Limited: May I make a comment? Does this 
not partly require a look at the Canadian 
economy to see which segments look viable 
over the long haul. It is obvious that a coun- 
try very richly endowed in _ natural 
resources—we have an economic advantage in 
all of these. We have much more difficulty in 
certain segments, such as large bulk chemical 
businesses where the vast increase in sales 
and technology relation in the small Canadian 
market has made it more difficult to develop 
new plants compared to the Gold Coast or in 
Japan. 

As we go down the road there will be some 
moving away from it, such as richly endowed 
resources towards building a good based 
profitable business. In some ways, we see a 
blending between national economic goals and 
identifying those segments which seem to be 
most viable over the long haul. We endorse 
science goals which will develop the sort of 
knowledge needed to exploit these segments, 
reinforced by business goals with an entre- 
preneurial exploitation of these segments. 
That is a different way of looking at it. 


Senator Carter: I would like to ask Dr. Cox 
how he visualizes Government coming in and 
helping him with his problem. He has got the 


products but he has not got the markets. | 


Where does Government come in to help him 


with that problem? 5 
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Dr. Cox: There is still an element of risk 
when a new product is put on the market. 
What we have suggested is that financial 
assistance, once given, should not stop with 
research and development but should carry 
through until successful commercialization is 
achieved. 


Senator Carter: You are saying Govern- 
ment should share the risk? 


Dr. Cox: They should help us to try to 
exploit new products, if they are good for 
Canada. 


Senator Carter: Who is going to make all 
those decisions? Who is going to decide that 
one is a product which can be profitable and 
another cannot and that therefore support 
should be given to one and not to the other? 
Who will make that decision? 


Dr. Cox: I guess you would have to have a 
group, possibly the National Research Coun- 
cil, which could do it. They are technically 
competent. 


Senator Haig: Would any of these compa- 
nies suggest that you would like a tax incen- 
tive or tax rebate on your research and 
development—and in what way could it be 
done? 


Senator Bourget: Not only on your R and D 
but on your innovation. 


Dr. Cox: Yes, we need tax incentives on 
the “total innovation process”. 


Senator Haig: Senator Bourget has added to 
my question. Can you help us with the 
answer? 


Dr. Cox: As I put it in my brief: 

The Government encourage and reward 
industrial entrepreneurship which assists 
companies through the critical, expensive 
and time-consuming steps of exploitation 
and commercialization of improved and 
new products and processes, just as they 
do for the mining industry. 

This is our recommendation. 


The Vice-Chairman: Has this been done in 
any case outside of mining and oil industries 
in Canada, so far as you know? 


Dr. Cox: I do not believe it has. 


Senator Bourget: Dr. Cox, has it been done 
In the United States? They have tax 
incentives? 
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Dr. Cox: They have contract research down 
there—which is another of our company’s 
recommendations. No, they do not have tax 
incentives as Canada has. 


Senator Haig: Do these companies request 
tax rebate on your research and development 
cost? Would they request that? Do you think 
that is fair? We have had recommendations 
that 150 per cent on the cost of R and D 
should be forgiven over a period of three, 
four or five years. Do our companies request 
that? 


Dr. Cox: We certainly recommend it. We 
are getting it back from IRDIA for capital, 
and we are suggesting the same 25 per cent 
for operating expenses. 


Senator Bourget: Not only this, Dr. Cox, 
because if I understand your point, it is the 
innovation part that costs a lot. 


Dr. Cox: Yes, that part costs a lot more 
than the research. 


Senator Bourget: That can cost 75 to 80 per 
cent, and that is where you are going to need 
more money and that is where you are going 
to help Canada and create employment. 


Dr. Cox: That is correct. 
Senator Bourget: That is the point. 


Dr. Clunie: The Chemcell brief shows that 
we feel that the equivalent of the 150 per cent 
tax, that is, the 25 per cent grant, based on a 
moving average as is now given with IRDIA, 
should now be given without the moving 
base. We think it is essential to build up a 
strong technolnogical basis in Canada. 


Senator Haig: How long would that take? 


Dr. Clunie: I think we have gone a good 
way towards that now but I think we are 
losing it. The momentum that we built up in 
the past few years is beginning to lessen. This 
base of our increments is now past and is 
rapidly disappearing. 

Most of the major companies have been 
reaching plateaux and not qualifying for 
IRDIA. 

It is very important that companies in 
Canada, especially the subsidiaries of Ameri- 
can companies, with a strong technological 
basis, can take the maximum advantage of 
the technology that will flow in from the 
large parent company, because we do not 
have the means to judge its effect, we do not 
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have the means or the people to do it proper- 
ly in the Canadian context and make the most 
Of it. 

How do you get that? One of the best ways 
of getting it is to make it advantageous to do 
such research in Canada. 

As far as industry is concerned, the only 
advantageous way is to make it financially 
attractive. In our view 25 per cent without 
any moving base, or 150 per cent tax relief, if 
you like, would make it attractive to maintain 
and build up the present technological basis 
that we now have. 

But, in addition, we say that the old con- 
cept of regarding R and D as an end in itself 
must go, and we must look at this whole 
concept of innovation, markets, economics, 
the whole business is part of it. No matter how 
good it is in the laboratory, unless you are 
able to get into the markets and get a profit 
on it, you are not going to benefit the compa- 
ny or the country. 


Senator Blois: You need good research on 
your product and then you need to be able to 
sell it by your company when you bring it 
into production. You have much to do before 
you get it to that stage. What can be done? It 
has to be done by your own research people, 
apart from that of the Government, who 
are unable to do it. The Government have not 
the staff to do it, because they do not under- 
stand it. If I understand you correctly, you 
might need help from the Government to do 
that marketing, and I am speaking from 
experience when I say it has to be done very 
much by your own research. How can you do 
it? 

Dr. Cox: Marketing research through our 
own staff is very very important. We are 


suggesting that incentives for our R and D be 
extended through to market research. 


Senator Blois: Yes. 


Mr. C. G. Edge, Vice-President, Corporate 
Development, Chemcell Limited: It is particu- 
larly important in Canada, on account of the 
restraints we have to overcome in almost 
every case, on a losing market. This is impor- 
tant for us, particularly in our juxtaposition 
to the United States—more so than it is in 
any other country in the world. 


Senator Yuzyk: But we should have an eye 
on exports, too. 


Senator Blois: Yes. 
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Mr. Edge: But when this is the case of 
expenditure on market research, the expendi- 
ture on market research goes up, and you are 
a long way from the market. 


Dr. Clunie: Another aspect of this, to which 
I have alluded before, is this. I do not think 
the Government, whatever they may be, 
should pick the projects and say those will be 
the projects. I think it is instead a question of 
giving us adequate basis of research. I think 
we are able to do it now and that we have 
the technological and marketing skills to pick 
out the things and to follow through. But we 
need extra incentive to follow through, to 
combat the pull which exists south of the 
border, where there are large American com- 
panies and because they can say that they 
have the “troops” down there and that they 
have the facilities. 


Dr. Cox: We want the Government to 
encourage us to spend this risk capital. The 
largest amount of risk capital, as Senator 
Blois has said, is in market research, econom- 
ic studies, engineering design and the pilot 
plant. 

MacMillan Bloedel Research is building 
now a $14 million pilot plant to exploit our 
new high yield pulp process. That is quite 
a lot of money to lose, if the project fails. 
We would like government financial assist- 
ance and/or incentives to carry out more 
projects of this nature. 


Senator Haig: Could I ask any one of the 
groups—Chemcell, MacMillan Bloedel or 
Abitibi, what is your relationship with R and 
D with the universities? Do you get any assis- 
tance from them or do you ask for assistance 
from them? 


Dr. Clunie: I might answer that first. Per- 
haps I must speak personally as it is very 
difficult to speak as a company in this regard. 
Certainly we do not have a good rapport with 
universities. I think we live in two different 
worlds. 


Senator Robichaud: Why? We have heard a | 


different statement from other witnesses. Why 


should you be in two different worlds? Why © 


should you be different from what we have 
been hearing this afternoon, this morning, 
and yesterday? 


Dr. Clunie: In my view, universities tend to 
regard industry as the repository of third rate 


students. If they are first rate, they stay on at — 
the university. If they are second rate they go — 


to the NRC. 
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Senator Haig: Why doesn’t industry go to 
the universities and help them, if you say 
that? 


Dr. Clunie: I don’t think industry can 
afford to. 


Senator Haig: Why not? 


Dr. Clunie: They don’t have the profits. We 
are not able to carry the present tax loads, do 
research, pay 52 cents on the dollar and then 
put a lot of money into universities. 


Senator How about 


research? 


Yuzyk: specific 


Dr. Clunie: Why not have specific research 
projects done at universities? 


Senator Yuzyk: Yes, with a view to making 
money. 


Dr. Clunie: We want to do that within the 
company. We want this expertise ourselves. 
We want to build up our patent position and 
have people with the know-how whom we 
can use ourselves. If it is done in the univer- 
sities, we lose the ability to keep it secret. 


Senator Robichaud: You are not looking for 
co-operation with universities? So many other 
industries are. 


Dr. Clunie: As Dr. Cox has said, we do 
want to have university professors as consul- 
tants. We should like to see Ph.D. students 
doing their theses work in industry, super- 
vised periodically by professors on problems 
they are interested in. 


Senator Haig: How are you helping them 
do that? 


Dr. Clunie: We are maintaining liaison, 
especially with engineering schools in period- 
ic meetings, explaining our problems, and we 
are getting better rapport with them. We have 
Something in Canada called the Canadian 
Research Management Association, which 
meets once a year to pursue this end of trying 
to get industry and universities together. 


Senator Haig: That is fine. Now, Dr. Cox, is 
MacMillan Bloedel working with universities, 
for example, in forest products? Where are 
you working with the universities? 


Dr. Cox: We are working with the Univer- 
sity of British Columbia and the University of 
saskatchewan. We are supporting research 
wrojects at both those universities and are 
Vorking closely with professors from both 
hose universities. 
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Senator Haig: Are you experiencing the 
rapport, as Dr. Clunie put it, with the univer- 
sities? Are you bringing university students 
or undergraduates into your organization and 
are you sending people from your company 
into the universities? 


Dr. Cox: Anybody in our industry, for 
example, technicians, wishing to get a uni- 
versity degree can do so under the system we 
have within our company whereby they can 
go back to university. 


Senator Haig: In other words, there is a 
rapport. 


Dr. Cox: Yes, but the university-industry 
relationship, as I have already said in my 
brief, is not good. It is weak. There is not the 
constant flow back and forth that there 
should be. We usually chase them. They don’t 
chase us. 


Senator Haig: Why isn’t it good? 


Dr. Cox: It must be clearly pointed out that 
they live in a different world from industry. 
The university professor is interested in 
exploring and understanding the environment 
in which we live. He does not have the moti- 
vation we have to turn things into commerce 
and into profits. What he is interested in is 
getting scientific knowledge for the sake of 
that knowledge. 


Senator Haig: We have heard before that 
the industry does not indicate to the academic 
group the need for identification with indus- 
try. What have you to say to that? 


Dr. Cox: I don’t think that is correct, 
because I have had groups of students and 
professors whom I have invited down to the 
laboratory, and I have gone over my research 
program with them. We did that recently 
with the physics department of the University 
of British Columbia and I explained to them 
what we are doing and how we operate. So I 
think we are doing our share. However, 
either we are just both too busy or there is 
some other reason, but there is a barrier 
which needs to be overcome. 


Senator Haig: How are you going to over- 
come that, Dr. Cox? 


Dr. Cox: One way it has already been over- 
come to some extent is by the particular 
financial set-up that NRC has recently estab- 
lished, which I think is good. Under this 
NRC program professors are able to consult 
for us, and this is bringing about a limited 
rapport. 
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Another way is for industry and universi- 
ties to take more time to get to know each 
other. However, the university professor’s job 
is, primarily, one of teaching, and, secondari- 
ly, one of doing research to make sure he is 
up to date in order to properly train his 
graduates. That is his job. You cannot expect 
him to do industrial research on top of that. 


Senator Haig: Dr. Cox, how are you going 
to get the trained personnel to go into your 
industry or into Chemcell or into the paper 
industry unless industry goes into the univer- 
sities and indicates to them the possibilities of 
going into industry? 


Dr. Cox: We do that. Every year we hire so 
many students from universities and we 
explain what our company is about. We invite 
the students down and they see our industry. 
In fact, we have students coming through not 
only from universities but from high school to 
look at our research laboratories and other 
parts of our company. This is done on a regu- 
lar basis. 


Senator Haig: Does your industry indicate 
to the university people what possibilities are 
obtainable in chemistry, forestry and paper? 


Dr. Cox: I would say ‘“‘yes’’. 


Dr. Dorland: Sir, the Canadian Pulp and 
Paper Association has a full-time staff mem- 
ber who is known as the manager of academ- 
ic relations. As a representative of the indus- 
try association, he devotes his whole time to 
generating this better understanding. There is 
a definite attempt made to show people, both 
students and professors in universities, what 
the opportunities are in our industry. 


Senator Yuzyk: Does he communicate with 
NRC, too? 


Senator Haig: You are trying to produce 
students who would be oriented to your 
industry? 


Dr. Dorland: Yes, sir. We would like to 
encourage students to become interested in a 
career with the pulp and paper industry. 


Senator Belisle: Which is a_ bonafide 


intention. 


Senator Bourget: But you cannot direct the 
policies of universities. If we want to be prac- 
tical, I think perhaps the Government could 
in that case help, because of its grants and 
bursaries to students, by telling universities 
to direct their research into the fields where 
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there could be development and innovation. 
That is the way to look at it. 


Senator Haig: That is what I am getting at. 


Dr. Cox: We encourage professors to work 
in our field. One of the consultants we have 
at the University of British Columbia is work- 
ing in the field of trying to make use of 
wastes from our industry, and this would be 
of value to us. 


Dr. Clunie: I think, in fairness, the Depart- 
ment of Industry has recognized this problem 
and, over the past two or three years, has set 
up organizations called industrial institutes at 
universities. There is one at McMaster, one at 
Waterloo, on in Nova Scotia and I think there 
is one at Guelph. But these are small groups 
whose function is to bring universities and 
industry together. However, the problem here 
is that, essentially, industry depends for its 
success and livelihood on keeping secret and 
exploiting what it does. The aim of the uni- 
versity professor is to publicize in papers what 
he is doing. Therefore, the two don’t fit 
together too well, and to do _ industrial 
research in universities with all the publicity 
that that entrails is very difficult indeed. It is 
much easier the other way round. 


Senator Bourget: Having experienced that, 
could they not keep a certain part of a labora- 
tory secret? Supposing one company went to 
a university and said it would like them to do 
some research in a certain field? Could they 
not keep that secret? 


Dr. Clunie: I would say no. We would have 
students doing this research and writing their 
theses, and theses are public documents. 
When a student goes out looking for a job he 
wants to show he has published as many 
papers as possible based on his research. 


Senator Haig: But so many of these Ph.D’s, 
and we have heard this before, go off on wild 


ideas which have no relationship to your 


industry. Now is there no way 
industry could help universities to direct their 
Ph.D’s, to organize them and suggest subjects 
where industries have a problem. 


in which 


Dr. Clunie: Yes, and I think that is where 


the industrial research institutes 


interface between the two. 


are the; 


Senator Haig: Where does industry fit into 


university direction on Ph.D. work? 


Dr. Clunie: It doesn’t. 
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Dr. Cox: We don’t fit in. Perhaps we should 
have something to say about this, but the 
university, of course, is a separate body. 


Senator Haig: I know it is a separate body, 
but you people in industry have chemistry 
and physics and other courses available in the 
university. Could there not be some influence 
directed towards these people, scientists if 
you want to call them that, to direct their 
attention to your probems? 


Dr. Cox: I think the only place this is done 
is at McGill University which is partly tied in 
with the Pulp and Paper Research Institute of 
Canada. There they are doing an excellent 
job in getting basic knowledge which our 
industry needs. At McGill we do have a good 
liaison. 


Senator Haig: But McGill is not the only 
university in Canada. 


Dr. Dorland: There is another example in 
the University of Toronto to which we have 
been subscribing a ‘considerable sum because 
work is being done there on gaining knowl- 
edge in a field that is useful to us. 


The Vice-Chairman: If I may interrupt for 
a moment, I may be wrong, but it seems to 
me that the main thrust of these three briefs 
this evening is admirably outlined in Dr. 
Cox’s schematic diagram which puts the 
emphasis on the production side, and that of 
course is innovation. I would like to direct 
the discussion to this aspect of the matter. 
How do we do this? 


Dr. L. Monton, Technical Director, Fibres 
and Fabrics Division, Chemcell Limited: I 
would like to add something which might 
explain why we have in our industry, and I 
am in the fibres business, some difficulty in 
relating to the universities. We are doing 
applied research of a very specific kind which 
is in practical terms very different from what 
professors and students of chemistry are 
interested in. We are doing work trying to 
develop a polymer that will spin and for this 
Purpose you need equipment which the uni- 
versities do not have. We are interested in the 
Spinning process and the drawing process and 
applied research oriented toward the develop- 
ment of a new product, or the improvement 
of a new product or improving a process for a 
sroduct or developing a modification thereof. 
In practical terms we are interested in some- 
hing which is very different from that which 
s the main interest of professors and students 
f chemistry and physics. 
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Senator Haig: That is exactly the point I 
wanted to make. You have answered my 
question. Thank you. 


Dr. Monton: There just is not any common 
basis. 


Senator Haig: But why doesn’t industry go 
to a graduate student who is taking his Ph.D 
and say “Joe Blow, we would like you to take 
a subject of interest to our industry,” and you 
subsidize him and when he takes his Ph.D he 
goes into industry. 


Dr. Monton: If I may interrupt you, this is 
partly the result of the approach of the uni- 
versities in this country. If you think in terms 
of some technological universities in Europe 
you will see that some of them in the last 25 
or 30 years have had people getting their 
Ph.D’s in, for example, the development of a 
new dye stuff. Let me quote an example; 
recently I went to the University of Zurich 
where there is a complete department with a 
professor who came from industry and this is 
the kind of thing he was working on. This 
does not exist in most universities in this 
country because industry has not promoted it. 


Senator Haig: That is the point I wanted to 
make. 


Dr. Monton: If you want to do this in uni- 
versities, what you really need is professors 
who have been in industry and who are 
interested in these areas and know what the 
problems are. This is an area that govern- 
ment should try to develop with industry. 


Senator Haig: No, not government. It 
should be done by industry and the universi- 
ties. I got my point across. 


Dr. Monton: It is a practical problem, a 
practical difficulty. 


Senator Haig: All the science policies are 
practical. What we are trying to get is co- 
operation between government, industry an 
the universities. So far as I can see industry 
has failed in the university sector. 


Dr. Cox: Can I put it in this way, that both 
universities and industry have failed. 


The Vice-Chairman: Mr. Sutherland has 
been trying to get in here for some time, and 
I am going to put a silencer on Senator Haig 
for a few minutes. 


Dr. Sutherland: Speaking from the point 
of view of the chemical division I would like 
to say a word on this, because I feel that 
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co-operation from industry is quite a good 
point so far as the chemical industry is con- 
cerned. We have found in our location in 
Edmonton that we get very good co-operation 
from the University of Alberta and also from 
the University of Saskatchewan. We have 
arranged for post-graduate programs on all 
sorts of topics that are of interest to us, and 
we have supplied them with operating data 
that they can use in studies in mathematical 
analyses of the processes. They have pub- 
lished some of these but in some cases have 
not revealed the details of the information so 
that our confidentiality is protected, but at the 
same time the content of the data is available 
to them and it does allow them to do some 
work. We have also found that they are only 
too pleased to come out to our lab and give us 
courses to up-date our people. This has been 
done particularly in the engineering area so 
far, but we anticipate we can extend this into 
other parts of our company. We have found 
also that they are quite eager to get our ideas 
on projects that they can do with their gradu- 
ate students. We have made in one or two 
places arrangements where a student who is 
finishing his M.Se. project will come and 
work wih us for the summer and start on 
some project and will continue this when he 
goes ».ck to start work on his Ph.D. We have 
also found in some departments of the uni- 
versity that they are very willing to do joint 
projects with us. In fact we have a number of 
these in hand at the moment. 


Senator Haig: Do you go to them and ask 
for help on a particular project or do you 
submit the project to the university? 


Dr. Sutherland: It is working both ways. 
They have been coming to us and we have 
been going to them. We have been learning a 
little more of each other’s point of view, each 
other’s potentiality and each other’s interest. 


Senator Haig: Of course Alberta is a very 
progressive province. Our vice-chairman is 
from that province. 


Senator Bourget: Mr. Chairman, may I be 
allowed to ask one supplementary question, 
because I think we should have an answer 
that will help us in our report? It is about the 
universities and graduates, researchers, and 
everything. 

Could this problem be settled by establish- 
ing a research institute either on the universi- 
ty campus or centre of excellence, where we 
could have scientists working on _ basic 
research and also have some research men 
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from industry, who would work together and 
there would be a closer relationship? Would 
that help? This has been recommended on 
previous occasions before this committee. 


Mr. Edge: It might work. I think it possibly 
could work, but it depends very much on the 
attitudes of the three groups, in this case, 
because you have added a research institute. 
If the attitudes are right, you may be able to 
get a fair bit or work done without the insti- 
tute. There is room for direct contact, but it 
is probably true the institute could serve as a 
sort of middle ground where problems of 
confidentiality could be dealt with without 
interfering with some of the goals of the 
university. 


Senator Yuzyk: Would you favour such an 
institute as MIT, in Boston, that we should 
establish a similar institute in Canada? 


Mr. Edge: It is a university, but one that is 
intensely aware of the implications of the 
work it is doing. I would be delighted if we 
could get this attitude more widespread in the 
universities in Canada. 


Senator Yuzyk: MIT has almost—well, not 
a monopoly in the field, but certainly it is 
rated very high. Would you favour the estab- 
lishment of such an institute here in Canada 
that would be, as somebody mentioned here, 
the technology bank, where we would have a 
technological university? 


Dr. Cox: I am not in favour of adding to 
the number of institutes in Canada. After all, 
we have good universities, and let us extend 
them and build up something like this within 
them. I think the universities have to become 
more practical minded. When I was in the 
States I used a number of professors from 
MIT and they are all very practical men. I 
think maybe our university professors have to 
get more practical and think about the needs | 
of people rather than just knowledge for 
knowledge’s sake. 


The Vice-Chairman: Do you think the con- 
tract arrangement might be a substitute for — 
the establishment of a research institute; in 
other words, by that means allocating money 
for a university to do a certain piece of work, | 
which could be classified to whatever point — 
was felt necessary? Would this extension of 
the contracting principle, using universities, 
or government agencies for that matter, be a 
practical means of getting this integration of | 
university research people and industry? 


Mr. Edge: It could be. 
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The Vice-Chairman: It has been suggested 
that might prove useful. 


Dr. Cox: I think it would but, again, we 
have the attitude problem. The universities 
have to get more _ industrial minded. Of 
course, there are professors like Professor 
Schiff, who is excellent. 


The Vice-Chairman: I agree. 


Dr. Cox: But they do not all think like this 
particular gentleman. If they did, I do not 
think this problem would exist. 


Senator Haig: Is industry at fault? 


Dr. Cox: I do not think you can point the 
finger at any one group. Whenever there is a 
problem there are always two sides to it. I 
think we have to get together to try to solve 
ats 

Senator Haig: Who do you think should 
take the initiative? 


Dr. Cox: We are making initiatives, and I 
think we both should. 


Senator Bourget: I think the Government 
should do something too, because, after all, 
Government is spending quite a lot of money 
on universities. We do understand your prob- 
lem, just as we try to understand the prob- 
lems presented to us by the universities, but I 
think that this is an important area and I am 
glad it has come up tonight and you are 
speaking your minds, because that is what we 
want to know. 


Senator Belisle: Mr. Chairman, at the out- 
set, may I be permitted also to add my con- 
gratulations on the quality of the brief and 
the way it has been condensed? You were 
frank and honest. 

May I also say to you, Mr. Chairman, that 
you did well in practising patience, because 
those of us who are willing to practise 
Patience gather wisdom, because the question 
I was going to ask was on universities, and it 
is obvious my honourable colleague knows 
much more than I do about universities, and 
the discussion has been very fruitful. 

I would like to add this on the comment 
made by Dr. Cox, when he said that he feels 
that industry and the universities are proba- 
Oly at fault. I feel that probably the Govern- 
ment is also at fault in not suggesting to 
industry and the universities that there is a 
1ew field in which the three of them could 
work together, and I think the Government 
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should venture into this and approach the 
universities. 

In the past—and I say this as chairman 
of a university board—we have always 
approached the university as a basis for get- 
ting bricks and mortar, but yesterday we 
were told by Dr. Hoerig that it is their inten- 
tion now te spend money on professors in- 
stead of bricks and mortar. I think this is a 
new venture and that it is a good way. 

We have had a good discussion, and there 
are quite a few questions I would like to ask 
of Abitibi. However, before leaving the field 
of universities, I have a question. 

What do you suggest as a long-term strate- 
gy in order to assist the Government in 
achieving the dialogue or the co-operation 
needed among the three? You said a while 
ago, and Senator Haig suggested, that you 
were only training or assisting university 
professors on the basis they would be orient- 
ed towards your industry. I say that charity 
starts at home, and I think it is a bona fide 
intention to have people who will continue 
your work because, after all, if you do not, 
who is going to look after you? However, are 
there other ways you would suggest that we 
could attain this objective? 

I will close with one more remark, Mr. 
Chairman. Perhaps sometimes we ask ques- 
tions on this committee that seem to be in 
conflict with the opinion or the statement 
made, but this is not because we are not 
sympathetic to your cause, but because we 
are given a job and we would like to make 
recommendations, whenever we make our 
report, and make suggestions to the Govern- 
ment that will assist them in formulating a 
new policy so that we will try to get better 
value for the dollar we are spending on 
research. 

To come back to my question, would you 
try to answer it, Dr. Cox? 


Dr. Cox: Yes, sir. It is a difficult question to 
answer. I think that perhaps the Government 
when it gives out its basic research grants— 
and it does give out quite large sums of 
money—could put conditions on those grants 
that would sort of force the universities in 
some way to be in touch with their respective 
industries in these areas in which they are 
doing research. 


Senator Belisle: But that is a very touchy 
problem. 


Dr. Cox: “Force” is not a good word. 
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Senator Belisle: Nobody is more touchy 
than the university administrator or 
professor. 


Dr. Cox: That is right. 


Senator Belisle: Education is a provincial 
matter, and there is a field of very ticklish 
relationships. 


Dr. Cox: I really would have to have some 
time in which to consider your question. It is 
an excellent question, but I do not really 
know the proper answer to it. As I have 
recommended here, we need a two-way edu- 
cational process. Universities need to know 
what industries’ needs are in order to exploit 
these products. They can help us with eco- 
nomic studies, as well as in research and 
development. You see, what Canada lacks, as 
I have said before, is entrepreneurs. We are 
fairly good at research and development, but 
we need entrepreneurs who can take this 
research technology and bring it into the eco- 
nomic growth of the country. Perhaps the 
universities can help us develop this type of 
people, but first they have to talk to us in 
order to find out what our needs are. 


I think we get too wrapped up with 
research and development. In my opinion, 
there is more to this whole process. I do not 
think the universities realize this. They are 
producing knowledge for knowledge’s sake, 
but they have to realize that knowledge has 
to be applied for the good of Canada so that 
our country can grow. 


Senator Yuzyk: I think that this is the way 
the Government looks at the problem too. 


Senator Belisle: May I be permitted to make 
one more comment? You said that the uni- 
versities and industry must get together. There 
is a fact there that we must not overlook, and 
that is that the university has grown in the 
past in a community because industry was 
already located there. I am thinking, for 
example, of Inco at Sudbury. They have done 
very well in the enhancement and betterment 
of the community, but. they have labour prob- 
lems, and if it is known that the university 
people are directly connected with the indus- 
try then not only will they have student prob- 
lems but they will have labour or union prob- 
lems. It is a very ticklish matter. 


Dr. Cox: I think we have just got to get to 
know each other better. We have had some 
professors say that we are not doing the right 
kind of research, but many of them have not 
come down to explore our projects. As I men- 
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tioned earlier, it has to be a two-way street. 
We have to talk to each other more. You 
people are giving us an opportunity to talk 
with you, which we greatly appreciate, and 
the universities will have to give us the 
opportunity to talk with them. 


Senator Haig: Who makes that approach— 
the industry or the universities? 


Dr. Cox: Both, I think, and perhaps the 
Government can do a little prodding in some 
way to encourage both of us. 


Senator Belisle: Thank you. 


The Vice-Chairman: Then, does it not come 
down to this, that there is an apparent break- 
down of whatever machinery exists to pro- 
vide this three-way co-ordination that seems 
to be necessary. What, in the collective judg- 
ment of this group, is understood to be the 
machinery for providing this co-ordination 
which does not seem to be working? What 
agencies do you go through when you try to 
get a two-way or a three-way co-operative 
endeavour under way. 


Dr. Monton: I should like to propose that a 
very strong incentive really would develop 
out of economic reasons. I studied with 
Professor Ruzicka in Zurich. The reason why 
he was doing work on hormones was because 
he was selling his patents and his know-how 
to CIBA and other industries in Basel. There 
was a common interest there, in which 
Ruzicka wanted to make money—and he 
made a fortune—and at the same time indus- 
try wanted to get these patents so that they 
could exploit them and make another few 
fortunes. 


I think that any scheme to force these three 
groups together is just not going to succeed. 
I think that if we can get an economic reason 
for working then it is going to be the most 
effective, and the one that is going to stick. 


Dr. Clunie: May I take it a little further, 
because I have a personal theory? I think 


that we are prisoners of too much restricted . 


thinking. We think of massive existing 
industry. We spoke earlier of MIT, and I 


think one of the strengths of MIT has been, © 
and continues to be, that it spawns a large 


number of small innovation companies. The 


interface between government, industry and — 
university can be found in the small innova- — 


tion companies, because here you are relying 


on brain power, which is what might be. 
called a basic resource. A good idea is more | 
exportable than a ton of wheat, and probably © 
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a lot more profitable. The problem is: How do 
we get these ideas which are going to gener- 
ate in the forefront of knowledge at universi- 
ties into innovation companies with Govern- 
ment help, amd in such a way as to interest 
large industry? I think that this has to be 
done in the small innovation companies which 
start in the engineering departments of uni- 
_ versities, and which need small factories of 
only a few thousand square feet, such as you 
find around Boston on Route 28. Then, as the 
new ideas blossom, larger industry will step 
in with more management and more funds to 
take them over. 

I think we have to inculcate, especially in 
the universities the excitement of getting 
these ideas to the forefront, and getting them 
to the market place, and not just publishing a 
paper and going on to the next bit of pure 
science. 


The Vice-Chairman: We were in Boston, 
and I think we came back with the idea of 
wanting to start one of these companies. I 
want to emphasize that the thrust of this dis- 
cussion tonight is on this innovation, and how 
we are going to make it work. Can you spell 
this out a little more precisely than you have 
done? 


Senator Yuzyk: I think it is very important 
because this is a new element we are 
bringing into our discussion. We have men- 
tioned it before, but I think it would be very 
profitable tonight if we take this idea of inno- 
vation right to the stage of marketing and try 
to see the logical sequence in whatever can be 
done. 


The Vice-Chairman: Innovation is the crop 
or the end product of all this work, and we 
are neglecting it. 


Dr. Sutherland: One aspect of this is that it 
tends to flourish in small companies. In a 
large company there are many people who do 
not get an opportunity to practise entre- 
Preneurship such as you get in a small 
company. These computer related industries 
are usually very small in size, but they all 
have a person who is bursting with knowl- 
edge that he wants to sell, and he creates a 
market for it. Even though he is highly tech- 
nologically-oriented, his work still has that 
business flavour of getting this product out to 
a customer. It is the small business organiza- 
tion that certainly fosters the developments of 
high technology. 
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I think that if we can provide assistance in 
the initial risk-taking period, then it may 
help this kind of development. 


Dr. Clunie: I think that there are two 
things that can and should be done in this 
area. One is that we have to have clearly 
understood in Canada that we are specialists 
in certain areas. Let us say we are going to 
become the best in the world in dealing with 
aspects of cold weather, which we hav plenty 
of. There are lots of problems there. Once the 
problem is clearly in the minds of university 
people, they will come up with ideas. Once 
they know support will be given for, say, a 
method of keeping roads free of ice in the 
winter, which could save millions of dollars, 
so that automobiles will not be corroded. 
Once it is clear we are going to make a real 
advance in this direction in Canda, then ideas 
will come forward. If it is known that funds 
will be provided to set one or two people up in 
a small operation and get them going to see 
whether it is viable, and that their results 
will be funnelled out to industry to try to get 
them interested, I think they will take it up. 

I find in talking to people at universities, 
especially in engineering, that they are com- 
ing more and more to realize that they must 
think in terms of objectives that fit into 
national products, in terms of interdiscipli- 
nary groups, that they cannot just speak as 
engineers, but that chemical and _ biological 
people can contribute to these modern projects. 
Above all, they must feel that this is the 
direction Canada wants to go, because just to 
do it in the hope that it will interest someone 
is not enough. There has to be a real feeling 
that they are problems. 

I was talking the other day to a man named 
Brown who has written a history of inven- 
tions in Canada. I asked him why he thought 
there had been so much more invention in 
Canada in the late nineteenth century than 
there is now, and he said one reason was that 
people then very clearly realized what our 
resources and our problems were. Today it is 
very difficult to have a clear problem area 
and say, “This is where we are going’. Cer- 
tainly one of the challenges facing the Gov- 
ernment today is to elucidate some areas in 
which we are going to be paramount in Cana- 
da, and I am sure we can do it. 


Senator Carter: I do not think the reverse 
process should be ruled out. Down in Boston 
the students started companies on the cam- 


8226 


pus; three or four little companies were 
founded by the students because somebody 
just had an idea. 


Dr. Clunie: I suspect they were able to get 
contracts because they fitted into the space 
program or the moon project, something like 
that; they could tie them quickly into the 
national... 


Senator Yuzyk: No, they were small busi- 
nesses. Small entrepreneurs were there look- 
ing for ideas and they were ready to buy up 
these ideas, or even promote some of the 
work at MIT, or even Harvard, I understand; 
they will take advantage of whatever is dis- 
covered and is practical. This is something we 
do not find in Canada. I do not know of any 
area in Canada in which we have such an 
attitude, where there is this approach, yet I 
think in the interests of the economy and of 
science it is necessary. 


Dr. Clunie: I agree. 


Senator Yuzyk: It is also necessary in the 
interests of industry. What do you suggest 
should be done to promote this sort of thing? 
I have the feeling that most Canadians think 
that large companies dominate the economic 
field and there is not much of an opportunity 
for a small man, for the little entrepreneur. 
Many people who come from Europe will 
start up small businesses much more readily 
than Canadians. How did we get into this 
situation? I do not know how far back we can 
go, but a number of years ago the situation 
was probably the reverse. 


Senator Carter: I think Senator Yuzyk has 
put his finger on it, and that is attitude. 


Dr. Clunie: Environment. It is different in 
the United States. 


Senator Carter: Many things invented by 
Canadians are picked up in other countries. 
The electronic microscope was a Canadian 
invention that was developed by Germany. 
Nobody bothered about it over here; the 
inventor could not interest anybody, could 
not interest government, could not interest a 
company. Nobody was interested, so the 
inventor had to go to Europe. 


Dr. Sutherland: What you have in MIT isa 
very close blending of science and business. 
In many universities there are business 
administration courses designed to graduate 
people for major positions in companies. 
There are also space scientific disciplines in 
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universities. I have tried to think of one in 
Canada where there is a close science-busi- 
ness relationship, which is at the heart of 
MIT, which leads to the technological entre- 
preneur, if you like, who will obviously play 
a much greater role in a different climate. 


Senator Bourget: That is it, the climate. 


Senator Yuzyk: It is not only scientists. 
They will use economists and even social 
scientists. In Canada these people seem to be 
on the periphery. I consider that the innova- 
tion process requires the employment of econ- 
omists, and even the training of economists 
and other personnel in business administra- 
tion, who would be able to bring success to 
the launching of a new company and the mar- 
keting of the product. There are now comput- 
ers that can almost work out in advance the 
demands for or popularity of any product. I 
understand that with a computer it is possible 
to find out how viable a product could be. 
Am I not right? 


Dr. Sutherland: I think I should say that 
the results you get out of a computer are as 
good as what you feed in. 


Dr. Cox: If you feed garbage in you get 
garbage out. 


Dr. Sutherland: The computer enables you 
to look at many more alternatives going into 
the future, which you could not do by manual 
methods. There are techniques which help 
you to be more sure of the road you are 
going, so it is an aid. 


The Vice-Chairman: On page 16 of the 
MacMillan Bloedel brief we see this passage: 
A very large amount of research is 
done in Canada by the government. In 
1963-64 only 138 per cent of every 
research tax dollar in Canada was 
returned to industry, while in the United 
States the government returned to in- 
dustry 67 per cent of every research tax 
dollar. 


Dr. Cox: There is in the United States a 
contract research system, which encourages 
the second part of my graph, the exploitation 
part. My main recommendation is that if we 
had a contract research set-up in Canada, we 
could bring some of these research projects to 
completion, because exploitation is where you 
start to spend large sums of money. R & D 
expenditures are relatively low, but when 
you get into the exploitation end of the 
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research business you are spending large 
sums of money. This is where company 
Managements start to worry, because they 
have to put -up such a large amount of risk 
capital. I agree with you, senator, and I think 
that a “contract research” system is what we 
need in Canada, and here the Government 
could help us. 


Senator Yuzyk: The Government has a 
number of agencies, and the Government is 
not always sure of what it wants. It is very 
often looking for the same thing you are look- 
ing for and cannot arrive at any particular 
conclusion at a particular time. Therefore, it 
tends to put off matters that probably would 
require a decision much earlier, because of 
the numerous agencies. I am going to ask this 
question. Do you think that if we had, in our 
Government, a minister in charge of science 
or a ministry of science, that this could assist 
this innovation process in relationship with 
government, university and industry? 


Dr. Cox: I think you have that body now in 
the National Research Council. 


Senator Yuzyk: There is no minister. 


Dr. Cox: No, the title is not there, but I 
think NRC could be the body that could act 
in that capacity. 


Senator Yuzyk: They do not have the pow- 
ers. I understand they are not a decision- 
making body. 


Dr. Cox: Yes, but they could be given cer- 
tain powers. You have a very competent 
group at NRC. 


Senator Robichaud: Dr. Cox, your brief and 
the Abitibi Paper brief are very interesting. I 
may say that it may differ somewhat from 
some of the representations which we have 
received before. Personally, I am impressed 
to see that you recognize the work and the 
advantage of the NRC. 


Dr. Cox: I might say in liaison with NRC 
we have had discussions but I do not think 
our company has had as good liaison with the 
NRC in the past as we could have had. I have 
recently established a proper liaison with 
NRC through Dr. Schneider and his group. I 
think it will be quite fruitful. Such liaisons 
are very expensive for western industry due 
to the distance from Ottawa, but they are 
important. 


Senator Robichaud: You mean we should 
take it that you recognize NRC as the proper 
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government agency to Operate between 
industry and government? 

Dr. Cox: I do. The Government’s role 


through NRC could be one of initiating, co- 
ordinating and financing “contract research” 
of value to Canadian industrial laboratories. 


Dr. Clunie: I would say “yes”. You phrased 
the question, could a minister do this? The 
answer is yes for “could”. Whether it would 
be yes for “would”, I do not know. It would 
depend on the minister inasmuch as a minis- 
ter of science, sitting in the full Cabinet and 
conscious of some of these priority problems, 
would be able to influence the deliberations 
of the senior body of the Government in this 
country. This could be effective. 


Senator Belisle: Do you not believe it 
would be better to lobby through three per- 
sons rather than through only the minister? 


Dr. Clunie: You have three representatives 
in Cabinet? 


Senator Belisle: We have the Science 


Council. 


Dr. Cox: As far as I am concerned it is 
confusing, sir. 


Senator Belisle: We have the Science 
Secretariat, the Science Council and the Trea- 
sury Board. 


Senator Yuzyk: That is the decision-making 
body, the Treasury Board. 


Dr. Cox: We are recommending that NRC 
would be the best spokesman for that group. 


Senator Belisle: With more power. 
Dr. Cox: Yes, if that is necessary. 


Senator Yuzyk: You would favour the 
elimination of a Science Council of Canada? 


Dr. Cox: This is not a fair question and 
therefore I would rather not comment. 


Senator Yuzyk: The work of the Science 
Council does not particularly appeal to... 


Dr. Cox: They have done a good job. 


Senator Belisle: You would favour the 


other way around? 


Dr. Clunie: I would be positive. I think a 
minister in Cabinet, the right sort of person 
who had a feeling for the need for priorities 
and who would have influence in Cabinet and 
who is not a rear-rank private and who also 
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had some influence with the Prime Minister, 
would be of infinite value at this time. We 
have to formulate some priorities. We cannot 
focus our efforts on three or four bodies and 
hope to reach the highest levels of decision. 


Dr. Dorland: I agree with what Dr. Clunie 
said. I think we find it a bit confusing in 
some matters. Go to the National Research 
Council for IRA grants, and for IRDIA go to 
the Department of Industry, Trade and Com- 
merce. I am convinced that if it was one body 
handling all these matters there would be far 
better co-ordination, better understanding 
and quicker processing. 


Dr. Cox: And it would be less expensive 
for the taxpayer. 


Dr. Clunie: Dr. Dorland and I were discus- 
sing this before we came here. We have been 
concerned since last October with this prob- 
lem of R and D in Canada which was dis- 
cussed at our Canadian Research Managers 
meeting at Sheridan Park. We are very con- 
cerned that a lot of the focus then apparent is 
getting lost in a number of committees and 
Government bodies continually examining 
things to the point that we are more confused 
than we were then about our problems. There 
is a great need to sharpen this focus on 
priorities. 


The Vice-Chairman: Literally dozens of 
witnesses before us have talked about 
duplication and lack of communication, and 
yet we know there are hundreds of advisory 
committees. It seems to me this is probably 
one of the reasons it is so confusing. We have 
got too many people who are too expensive 
and we must have some central body. 


Dr. Sutherland: I should like to add that if 
we are going to specialize in Canada, and I 
see us moving in that direction, it seems 
essential to blend economic goals with science 
goals. This must be done at Cabinet level if 
we are going to be successful. 


The Chairman: You have suggested that 
NRC should be the main scientific body for 
Canada. 


Senator Yuzyk: Dr. Cox was proposing that. 


The Vice-Chairman: We have had people 
suggest to us that the talents of NRC should 
not be wasted in administrative work; they 
should concentrate on scientific work. A 
Minister for Science Policy in Canada would 
have a large administrative job. What do you 
think about this? This is a suggestion that has 
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been made by other witnesses, that NRC 
should not waste its time and energy on 
administration. 


Dr. Monton: I should like to suggest that 
there is even another reason the National 
Research Council should not be the one 
administering it. I think they have an interest 
in doing research themselves. We should have 
a separate body at the ministerial level. 


Senator Belisle: Who would be 


impartial? 


more 


Dr. Monton: Yes, more impartial. There is a 
danger that if you have NRC administering 
schemes you are also involved with money. If 
there is one R & D group in Canada which I 
think needs help, it is the industrial R & D 
group. I say this very strongly. 


Dr. Clunie: We cannot do all we want to do. 
To have one vitally interested body is not as 
good as having an impartial person. 


Senator Robichaud: I should like Dr. Clunie 
to clarify his position regarding NRC, because 
on page 3 of his brief it says: 

The Committee for Industrial Research 


Assistance (operated by the National 
Research Council). This is an excellent 
program, well conceived and_e ably 


administered. It should definitely be 
retained and if possible broadened in its 
application. 


And it then gives the strong points. 


Dr. Clunie: I am faced with a dilemma of 
being asked about the National Research 
Council. They administer their research grants 
very well indeed. They have liaised down- 
ward with the scientific people. They take 
rapid decisions and they do not leave you 
hanging, whether your budget is going to be 
X or Y, Sometimes our relations with other 
bodies get a sort of bureaucratic red tape 
treatment. While in theory I would certainly 
favour having the National Research Council 
doing research, I would hate, by achieving 
that, to lose the flexibility and simplicity of 
administration they have brought to bear. If 
we can achieve that in another way we would 
have the best... 


The Vice-Chairman: Some _ university 
administration leaves you hanging in the air 
for a long time and waiting for decisions. 


Senator Robichaud: We had a very valua- 
ble session on university and its relationship 
with industry. I just want to ask one question 
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on another subject that came up last evening 
particularly, and again this morning. This has 
to do with the PAIT program. Dr. Cox, in 
your brief you refer to the PAIT program 
and say: 
The PAIT program could be one of the 
Government’s most important incentive 


programs for the ‘total innovation 
process’, of which R and D is actually 
only a part. 


Then you recommend that the PAIT program 
should be modified as follows: “(a) Reduce or 
eliminate interest rates.” 


This is a point that was discussed, as I 
mentioned, last evening and this morning. 
You then say: “Broaden the terms of refer- 
ence to include exploitation in foreign coun- 
tries and free exchange of information with 
foreign parent companies.” You also suggest’ 
(c) simplify the administrative procedure in 
the handling of PAIT applications.” 


We have had similar complaints from dif- 
ferent industries, last evening and again this 
morning. In referring to the interest rate, I 
think you quoted in your remarks earlier, in 
your introduction, that the rate of interest 
sometimes goes up to 15 per cent. 


Dr. Cox: That is the figure that has been 
calculated, I think, by Northern Electric, was 
it not? 


Dr. Dorland: Yes. 


Senator Robichaud: Do you have 
experience with PAIT? 


Dr. Cox: Yes and no, as MacMillan Bloedel 
has only one PAIT project, which it obtained 
two years ago and has not yet started to pay 
off. If it is a successful development our 
Officials will be disturbed if our interest rate 
is as high as 15 per cent. 


any 


Senator Robichaud: Have you complained 
_ to the proper authorities about that? 


Dr. Cox: We have talked to them and they 
‘have told us that PAIT is going to be 
improved. I find, as Chemcell has, that NRC 
-are excellent at administering grants. They 
are technical people and they understand 
technical matters and people. It takes one to 
know one. That is a good philosophy. 

Senator Robichaud: That is where your 
third point comes up: “(c) Simplify the 
administrative procedure in the handling of 
PAIT applications.” 


Dr. Cox: Right. 
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Senator Robichaud: You feel the NRC 
would be better qualified to handle the PAIT 
applications? 


Dr. Cox: I think they would be, yes. 


Senaior Carter: Dr. Cox, we had quite a 
discussion about the relationship between 
industry and university and the science 
department, too. 


On page 14, Dr. Cox, you intimate that we 
do not have as good a liaison as we might 
with Government departments, then that is 
causing some unnecessary duplication and I 
gather that Government projects are pro- 
longed far beyond their usefulness in Govern- 
ment laboratories? 


Dr. Cox: I think this has happened. In the 
forest products laboratories they have made 
an excellent review of their projects in the 
last few years and have rapidly overcome 
some of their duplication, but it was there 
and they admitted it. 

Another point is that in a laboratory it is a 
common thing in Government, once you get a 
research program going, to keep it going, 
more so than in industry where economically 
we have to stop it at some point. I cannot 
speak for all government departments, as I 
am not aware of them all. 


Senator Carter: You advocate that Govern- 
ment should do less work of this kind in its 
own laboratoires and use industrial laborato- 
ries more? 


Dr. Cox: Yes, use industry and universities. 
I think the government could contract out 
more of their research work. 


Senator Yuzyk: That would decrease the 
role of the NRC. 


Dr. Cox: No. It would reduce their actual 
research work, which would give them more 
time to do the necessary administrative work 
and to direct it to the universities and to 
industry. Furthermore, it would help to bring 
the industries and the universities closer 
together, as NRC would be dealing with both. 


Senator Belisle: Would you suggest that 
this contract work be given to universities, 
that they should be able to take a crack at it 
with their equipment? 


Dr. Cox: That is a role they play when we 
do contract research in the United States. 


Dr. Clunie: I can tell you of contract work 
in the United States because I had one for 
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something over a million dollars. It was 
decided that a high temperature fibre was 
needed for a space program and the order 
was sent to polymer groups at the major uni- 
versities from the air force, that they would 
like proposals for polymers that would with- 
stand high temperatures. At the University of 
Illinois, Professor Marvel said: “I have 
polymer I produced in my laboratory, which 
I think will do the trick.” They put more 
money into this and worked out a sort of 
basic research on it. Then they circulated the 
major fibre companies and said they would 
like to have two or three pounds of fibre 
made from this, would they submit proposals 
for doing this. 

We in our laboratory said we could do it at 
something around a million dollars, we could 
install spinning equipment, hire three or four 
Ph.D’s who would get the experience. In the 
event, this was done and a million dollars was 
spent for a few pounds of fibre. This was the 
next stage. In the course of about a year, this 
polymer was extruded and a small quantity 
of fibre which would withstand high tempera- 
tures was produced. 

While that was being done, industry itself 
was picking up quite a bit of expertise in this 
area. They were learning the problems that 
obtain in space as regards this fibre. They 
were learning how to spin something which 
had to be handled at very high temperatures. 

When this was examined by the air force, 
they said they would like a ton of this—or a 
thousand pounds—and they asked how much 
that would cost. We had the trained people 
and we had the spining equipment, so we 
said it could be done for X thousand dollars, 
much less for this next lot. So this was spun. 

I think the important side reaction product 
of that was that, at this point, internally 
within the company, people were able to say 
that there were applications for this high 
temperature fibre in various things which 
might be of commercial value. Had the board 
of directors, in the previous year, been 
approached to support the development of 
high temperature fibre—which had a very 
limited use, in space vehicles—they would 
have laughed, because of the obviously 
uneconomic nature of this. By the time some 
work had gone into it, they discovered it had 
properties that could be used in high temper- 
ature filters, and so on. So it began to have 
commercial importance within the company. 


It is this sort of spinoff which can be terri- 
bly important in contract work. You start 
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with something very esoteric and if you 
experiment with it you find it has applica- 
tions of commercial importance and that it 
can be used internally. There has been much 
progress of that type in the United States. 


Senator Yuzyk: This was a mission-oriented 
project? 


Dr. Clunie: Yes. 


Senator Yuzyk: Could there be any other 
kinds of contracts except those that would 
be offered by governments, except for mis- 
sion-oriented purposes? 


Dr. Clunie: There can be. You can have a 
contract for basic research in certain areas. I 
think we have had a lot of money go into that 
sort of thing, since the war, in Canada. 


Our need, now that we have built up uni- 
versities and built up the NRC, is to put an 
equivalent effort into building up a technolog- 
ical base in industry, because of the obvious 
short and long-term effects on the Canadian 
economy. 


Senator Carter: What sort of communica- 
tion have you? How do you exchange infor- 
mation with Government departments? You 
seem to know what is going on. Do you know 
what is going on in their laboratories? 


Senator Belisle: One hopes not. 


Dr. Clunie: In those areas of the National 
Research Council, for example, who had a 
community of interest in our work, and main- 
tain fairly close contact, we have had people 
come down in our laboratories and we have 
visited the NRC laboratories. The same is 
true in the chemical side. I think there is a 
fairly close liaison. 


Senator Bourget: Mr. Chairman, some of 
the briefs have called for technical informa- 
tion to be supplied in respect of world scien- 
tific and technological matters. I think we all 
agree with that. Now, most of the witnesses 
tonight stressed that marketing research is 
important. Should it not, therefore, be equal- 
ly important to have a kind of central mar- 
keting intelligenec service in the Department © 
of Industry and Commerce? Perhaps this does 
already exist; I don’t know. 


Dr. Clunie: It is my opinion that the 
department is doing a good job in this. They 
are getting a lot of information from other 
countries. For example, I think they wrote an 
excellent survey on powdered metallurgy, 
and they have looked at the electronics field, 
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and they are doing studies of the sort of 
economic situation of the chemical industry 
today. 

I think they are doing good work in this 
area. 


Senator Bourget: Are they doing the kind 
of marketing research you were talking about 
tonight? 


Dr. Clunie: In a general way. Each compa- 
ny and each new product would have to go 
from the general to the more specific, but 
certainly my experience has been that they 
are trying, and succeeding, to get a fair 
amount of information together. If you are 
interested in a new area, they will go out of 
their way to get as much information as they 
can for you. 


Senator Bourget: So in a way they are sav- 
ing you a certain amount of money? 


Dr. Clunie: Probably they are doing a bet- 
ter job in that than they are in research and 
development, where PAIT and IRDIA are 
rather slow. 


Senator Bourget: Could that branch of the 
department be improved in any way? 


Dr. Clunie: Yes, I would take it out of the 
Department of Industry. 


Senator Bourget: No, I am relating it to 
marketing research. 


Dr. Cox: That has to be done in a company. 
The Department of Industry can do general 
marketing research and look at a broad field. 
In this respect they do a good job, but when 
you get down to specific products, industry 
has to do it. 


Dr. Sutherland: I think the Department of 
Industry is moving towards a sharper evalua- 
tion of some basic policies in relation to the 
Chemical or textile industries. These are 
badly needed so that industry can shape its 
investment policies and new developments 
knowing much more clearly what the basic 
Government policies are in these industries. 
The Department of Industry has been most 
helpful in fostering a chemical industry study 
where they have done a complete survey of 
the value of the industry in the Canadian 
economy and the value of the competitiveness 
of the Canadian chemical industry versus 
other countries, and I believe the same thing 
As being undertaken in the textile industry 
now. 

That provides you also with a framework 
in which you can do market research and 


| 


Policy 8231 


develop policies; and companies can invest 
capital with safety once they know the basic 
goals of economy which are subscribed to by 
the Government. The Department of Industry 
plays a very valuable role in shaping those 
policies. 


Senator Carter: If you extend research and 
development, as you have suggested, to 
include this, that is going to be very expen- 
sive, and you have already said that you were 
on the expensive end of things now. Would 
the Government, because of the extra money 
involved, not have to be more selective in 
applying its programs? 


Dr. Clunie: Personally, I feel that the work 
that the Economic Council has done and is 
doing on productivity in Canadian industries 
has to be followed up. Some industries that 
are basic, such as the pulp and paper in- 
dustry, are probably more productive than in 
other countries. 


Dr. Cox: I question what you mean by 
“productivity”. Do you mean the speed of our 
machines? 


Dr. Clunie: No, the length of run which 
affects the cost of operation and profitability. 
Whereas in another area of industry produc- 
tivity is low because so many colours of 
something are required in short-runs so that 
the machines are down 20 per cent of the 
time, in the United States they change per- 
haps only once a year on a run so that our 
productivity is 50 per cent of that in the 
United States. Perhaps with raw materials the 
cost is 100 per cent. Obviously, if you are 
going to support sectors of Canada’s industri- 
al economy which are going to go ahead, 
there is no doubt which of those two you 
would pick. In a positive way you support 
those where you are good and try to make up 
for impossible situations by pouring research 
money into areas where productivity has no 
hope. 


You would select on the 
the industries 


Senator Carter: 
basis of productivity in 
involved? 


Dr. Clunie: Yes, it is our chance of compet- 
ing in world markets. 


Dr. Sutherland: That is one factor. There 
would be others, when you consider the total 
view. One has to look at the total perspective 
of the industry in relation to other industries 
and the employment situation over a period 
of time. There may be a lot of workers in 
certain industries in Canada. If you give some 
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weight to the effect of eliminating immediate- 
ly such an industry, then you would have to 
consider what impact that would have on the 
workers. One has to look at the technological 
capability developing. Is this industry going 
to develop over the long-haul? It is not just a 
question of its immediate productivity. How 
does it fit in with other industries? For exam- 
ple, the chemical industry fostered a lot of 
other industries around it. You cannot just 
look at the one industry in isolation. You have 
to see how it fits into the economy as a whole. 


The Vice-Chairman: Unless somebody has a 
vital question that has not been dealth with, I 
think we can bring this session to a close. 
May I just sum up? The main points put 
forward by this group tonight are: one, that 
there needs to be greater emphasis on the 
integration of economic and scientific goals; 
two, this group has put more emphasis on 
the importance of innovation than any group 
we have had yet; three, like many other 
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groups that have gone before them, they feel 
that the incentive programs need to be 
modified; four, there seems to be a feeling 
that the relationship between industry and 
universities is not all it should be. This is not 
the first time that suggestion has been made, 
and I think it bears some examination. 

I think those are the main points. The fifth 
and final point is the question of market 
research and its importance in relation to the 
innovation program. 

Does that cover the main points fairly well? 


Senator Yuzyk: That sums it up exceedingly 
well. 


The Vice-Chairman: Gentlemen, we thank 
you very much for your contribution. I want 
to emphasize again that the papers have been 
brief, concise and to the point, and because of 
that they are very helpful to us. Thank you 
very much. 

The committee adjourned. 
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SUMMARY 


CONCLUS TONS 


Canada needs to strengthen its profitable and efficient primary industries 


and introduce and/or build up appropriate secondary industry. 


Science can make a greater contribution to this goal than has been the 


case in the past provided that: 


(a) Some national guidelines or priorities are set which indicate 
where increased support of industrial R. & D. would be most 
desirable. 

(b) Simpler, more effective R. & D. incentive schemes are enunciated 
within such a framework. 

(c) Greater efforts are made to encourage the flow of technology 
from foreign parent corporations into Canadian enterprises. 

(d) Innovation, which is the whole process of getting inventions 
into the market place, is given greater attention and assistance. 

RECOMMENDATIONS 

1. That there be a simple incentive scheme for R. & D. in selectéd 
industries. 

2. That such a scheme be in the form of annual grants equal to 25% of 
all R. & D. capital and current expense outlays for that year. 

3. That the definition of R. & D. be simplified and broadened to 
recognize that Canada's need is to innovate, i.e., to get into com- 
mercial production ideas deriving from R. & D. regardless of their 
source. 

4. That present 'Canada Only' restrictions on the reporting of research 
work and initial exploitation of its results be minimized. 

5. That there be an investment tax credit on new production facilities. 

6. Where the above general incentives are supplemented by funds for 


mission oriented programs in support of National Science goals, 
these be allocated by a system of grants and contracts administered 


as is the present IRAP of NRC. 
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CHEMCELL LIMITED 


BRIEF 
TO THE 
SPECIAL COMMITTEE 
ON 
SCIENCE POLICY 


INTRODUCTION 


Chemcell Limited is a major producer of petrochemicals, fibres , fabrics 
and carpets. Approximately 57% of its common shares are owned by 
Celanese Corporation. Brief information on the company is contained in 
the 1968 Annual Report at Appendix A. In addition, Chemcell has manage- 
ment responsibility for Millhaven Fibres Limited in which it has a 40% 
financial interest, the remainder being held by Canadian Industries 


Limited. This company makes nylon and polyester fibres. 


Chemcell has laboratories at Edmonton, Alberta, Drummondville, P.Q., 

St. Bruno, P.Q. and, through its Millhaven Fibres connection, at 
Millhaven, Ontario. In general, these laboratories are concerned with 
applied research and development in cellulose acetate flake, chemicals 
derived from petroleum raw materials , carpets and fibres made from 
secondary cellulose acetate, cellulose triacetate (Arnel) , polypropylene, 


polyester and nylon. 


PROBLEMS OF PRESENT INDUSTRIAL R. & D. INCENTIVES 


Canada's major industrial R. & D. challenge today is to protect its 
position in those primary industries that are profitable, efficient and 
have a future potential and to introduce and/or build up such secondary 
industries as are likely to contribute quickly and decisively to the 
nation's economic well being. In other words, Canada needs to move to a 
situation in which the possession of resources is mainly important be- 
cause of the opportunity which these provide for exploitation in profit- 
able, knowledge intensive ways. None of this can be done without the 
fostering of an improved technological base through R. & D. activity on 


an increased scale in industry. 


To achieve increased R. & D. activity in Canada, various incentive 
schemes have been instituted over the past ten years. These are sum- 
marized at Appendix B. Comparisons of Canada's R. & D. expenditures 
with other industrialized countries of the 'free world' indicate that 
in spite of such schemes, the proportion of Canada's GNP which is 
devoted to R. & D. of all types is still very small being about 1%. 
Further, if industrial R. & D., as opposed to that in government and 
university laboratories, is considered, Canada spends less in relation 


to GNP than any of these countries. 
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Chemcell's experience has been that, in total, the various incentive 
schemes have been of relatively limited usefulness. A small IRAP 
activity has worked well at one laboratory with a minimum of admini- 
strative burdens, but has not been used at other R. & D. locations 
primarily because of the urgency of short term applied problems which 
were outside the scope of IRAP. It has not been possible to use PAIT 
because of the various qualifying restrictions which surround it. The 
IRDIA program has been and is being used but has limited quantitative 
effect on Chemcell's total R. & D. effort because of the moving base 
provision in an economic situation which does not encourage continually 
increasing R. & D. expenditure and the delay in determining benefits 


under its provisions. 


BASIC NATIONAL DECISIONS WHICH MUST PRECEDE NEW R. & D. POLICIES 


New policies for science in general in Canada and industrial R. & D., 
in particular, are obviously needed. Equaily obvious is the fact that 
such changes should not result in an increase in Canada's already very 
heavy rate of taxation. It is submitted therefore that, in addition to 
the enunciation and elaboration of national science policy objectives, 
two other actions are required at the Federal level, namely; 

(a) The setting of some national industrial guidelines or priorities 


which clearly indicate those industries or industrial sectors 
which are to receive increased R. & D. support, and 


(b) Some re-allocation of funds to provide for such increases in 
support. 


Implicit in the above is the assumption that national science goals 

and industrial priorities will, in part at least, complement each other 
and that in many areas general industrial R. & D. incentives will be 
supplemented by funds directed towards specific missions related to 
national science goals. We should recommend that such ‘mission oriented’ 
funds be allocated by a system of grants and contracts administered in 


the enlightened way that IRAP is today. 


DISCUSSION 


If Canada is to move towards an economy based more on creative ideas and 
less on raw material exploitation, two things are essential, namely, an 
incentive scheme which promotes idea generation in Canada (i.e. industrial 
R. & D. labs) and an attitude which encourages the flow of ideas into 
Canada from foreign laboratories. In addition, it must be recognized, 


as was pointed out recently by the Economic Council in its fifth annual 


20662—34 


128 


Si 


14. 


ye 


Science Policy 


review, that R. & D. which creates ideas must be complemented by 
‘innovation which is concerned with the crucial role of entrepreneurial 
decision making and risk taking in the "follow through" process which 
involves the coupling of the initial idea or the results of R. & D. with 
engineering, design, financing, tooling up, production and marketing. 

It is the innovation process ... which brings new products , processes and 


services into use and which contributes to growth,' 


Most of Canada's technologically based industry is owned outside Canada. 
In our opinion the quality of Canadian research and research personnel 
is the equal of any in the world. Obviously therefore the most direct 
and effective way of interesting parent corporations in Canadian R. & D. 
laboratories is to ensure that doing research in Canada would cost less 
than doing it elsewhere, that the incentive schemes that resulted in 
lowering R. & D. costs in Canada were simple and long term in conception 
and that they did not impose unacceptable limitations on rapid passage 
of R. & D. reports between affiliates or on the initial location of 
facilities for exploiting new inventions. Given such a climate, it is 
our belief that industrial R. & D. labs in Canada would quickly become 
specialized in areas of expertise of prime interest to this country with 


consequent beneficial economic consequences, 


What would be the cost of a simplified incentive scheme in which govern- 
ment and industry each would pay roughly half the cost of industrial 

R. & D. to give a significant economic advantage over doing the same re- 
search, say, in the United States? It is not possible to say with cer- 

tainty, but at Appendix C, a calculation has been carried out based upon 
best estimates of present R. & D, expenditures which indicates that it 


would be of the order of 10% of current Federal R. & D. budgets. 


This figure is too low, however, for if the whole process of innovation 
recommended so strongly by the Economic Council is to have more emphasis, 
it will be necessary to broaden the R. & D. incentive grant definitions 
to include certain fundamental innovative functions such as market re- 
search and commercial development expenditures not now classed as R. & D. 
and to assist companies in the very expensive final phase of innovation, 
that of starting up new plants. It seems to us that an investment tax 


credit, as now given in the U.S., would be applicable here. 


RECOMMENDATIONS 


1. That there be a simple incentive scheme for R. & D. in sclected 


industries. 


That such a scheme be in the form of annual grants equal to 25% of 


Ww 


all R. & D. capital and current expense outlays for that year. 
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3. That the definition of R. & D. be simplified and broadened to 
recognize that Canada's need is to innovate, i.e., to get into com- 
mercial production ideas deriving from R. & D. regardless of their 


source. 


4. That present 'Canada Only' restrictions on the reporting of research 


work and initial exploitation of its results be minimized. 


5. That there be an investment tax credit on new production facilities. 


TRANSITION PERIOD 


If the R. & D. incentive grant proposal set out above must be imple- 
mented in stages, it is recommended that, in the transition period, NRC's 
IRAP be expanded without major change in its present method of admini- 
stration and that the PAIT and IRDIA programs be revised to conform as 
closely as possible to the recommendations outlined above as regards a 
broadened definition of R. & D., less emphasis on ‘Canada Only' restric- 


tions and a simplification of their administrative procedures. 


1959 


1961 


1962 


1962 
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HISTORICAL SUMMARY OF FEDERAL R. & D. INCENTIVE PLANS 


- Defence Development Assistance Program (DDP) 
———— eee sistance Program 


Purpose was to sustain and improve the development 
capabilities of Canadian companies active in the 
military product field. 


- Defence Industrial Research Program (DRB) 
ee ee caren rogram 


Purpose was to improve the ability of Canadian com- 
panies to compete for R. & D. and ultimately produc- 
tion contracts in U.S. and NATO defence markets. 

DRB pays about half the cost of approved DIR projects. 


- Industrial Research Assistance Program (NRC) 
i sistance Program 


Purpose was to create new R. & D. facilities in in- 
dustry and to expand existing company facilities. 
NRC pays about half the cost of IRAP projects. 


- General Tax Incentive for R. & D. Increases 


Corporations were allowed to deduct from taxable in- 
comes a further 50% of those R. & D. expenditures which 
exceeded their 1961 expenditure base period; both ex- 
pense and capital expenditures qualified for such treat- 
ment. The program was in effect between 1962 through 
1966. 


1967 - Industrial Research and Development Incentive Act (IRDIA) 


Department of Industry 
oe RS ERE Ee 


This replaced the general tax incentive scheme above and 
provided for grants (or tax credits in lieu of grants) 
equal to 25% of capital expenditures made for industrial 
R. & D. purposes and similar 25% grants or tax credits 
for R. & D. expense outlays in excess of the average 
expenditures over a base period. Such base period con- 
sisted of the five immediately preceding years. 


1965 - Program for the Advancement of Industrial Technology 


(PAIT) - Department of Industry 
aE SSE EO UU GUS CGY, 


This underwrites specific projects for development and 
exploitation in Canada. PAIT will contribute up to 50% 
of the total cost of such projects. If successful and 
the results are commercialized, the company is required 
to repay the government funding with interest. If the 
project fails, repayment of the government's contribu- 
tion is not required. 
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ESTIMATED COST OF A SIMPLIFIED 
R. & D. TAX INCENTIVE SCHEME 


1963/64 °)? 1965 (2) 1968(est.) 
Canada's R. & D. (G3) 
Outlay $420 MM "$682 MM $1,000 MM 
Spent in Industry 172 MM 284 MM 360 wo) 
(41%) (42%) (36%) 
Spent by Industry 143 MM 234 MM 300 wm 
(34%) (34%) (30%) 


1. OECD Study 1 (Paris 1967). 

2. Economic Council - Fifth Annual Review, p. 50. 

3. Economic Council - Fifth Annual Review, p. 39. 

4. NRC unofficial estimates , March 1967. 
CALCULATION 


If, in 1968, total expenditure on R. & D. is $1 MM and 7m 
spent in and by industry has declined slightly as indicated 
above, a grants incentive scheme which remitted 25% of 
industry expenditures on R. & D. would cost about $75 MM 

in 1968. If from this were subtracted IRDIA expenditures 
for 1968 which must be at least $25 MM, the cost of the 
simplified grants plan recommended is about 10% of a con- 
servatiye estimate of Federal R. & D. expenditure for that 
year. ) 
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Figure 1 
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INTRODUCTION 


The principal reasons for doing research and 
producing technology are to enable Canada to compete in world 
markets (i.e., increase exports) and aid economic growth. 

If the basic objective of a science policy in Canada is to 
provide a stimulus to this economic growth, then the 

federal government, its agencies and department research 
laboratories must work closely with industrial research 
laboratories. This is because research itself does very 
‘little to enhance the economic growth until the results of 
successful research are used. This use involves translating 
successful research into improved and new products, improved 
and new processes, or new uses for existing products. So, 
the first fundamental StOp sis, tosget ua vrclear understanding 
of the part research plays in the so-called 'total innovation 
process', from which comes the real contribution to the 
economy of a company, an industry and a country. 


Top management is often disappointed with 
Successful research work until it has been exploited and 
commercialized, thus enabling the company to increase its 
profitability. This process takes time - usually six months 
to five years in industry, but occasionally longer. 
Similarly, knowledgeable Canadian citizens will be disappointed 
if the government puts many millions of dollars into research 
which only increases our basic knowledge and "know-how". 
What managers of Canadian research must do is to plan and 
set priorities so that the technical knowledge and "know-how'! 
produced is used within a reasonable period of time, to fulfill 
human needs and wants and to increase Canada's ability to trade 
with other countries. There is too much research money wasted 
by universities and governments which produce knowledge that is 
either not used or of little value to mankind. A science 
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policy must stress the need for the federal government to 
support mainly research programs and plans that produce 
something of value, firstly to all its citizens and then 
to the people of the world. 


As a corporate citizen, MacMillan Bloedel 
Limited believes that the spending of government funds for 
research and development in Canada should be such as to 
make our country grow which, in turn, means that Canada 
must have successful primary and secondary industries. 
In order to explain how this can be done, it is necessary 
to clearly define what MacMillan Bloedel Limited means by 


the 'total innovation process' in industry. 
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INDUSTRIAL RESEARCH AND THE 'TOTAL INNOVATION PROCESS! 
SLL a a aa a IR Ee Perle ee 


The ‘total innovation process' is the chain of 
events or steps that lead from the adoption of an idea or an 
invention to an economically successful .commercial venture. 
If these steps are clearly understood by the federal govern- 
ment, then it may be able to encourage industry, and thus 
enable Canada to achieve its science policy objective and 
key national goal -- economic progress, Unfortunately, 
many of the definitions for the spectrum of science activities 
‘now found in the Income Tax Act, the Dominion Bureau of 
Industry instructions and the regulations of the Department 
of Industry, indicate that a complete understanding of the 
‘total innovation process' has not been achieved by all 
government authorities. The Science Council of Canada's 
Pecent report (1) comes closest to our basic concept. 


The ‘total innovation process' in industry 
really rests on the initiative of two types of people -- a 
competent scientist or engineer and an entrepreneur. 


What about top management's role in the innovation 
process? Company management must first establish corporate 
and divisional objectives and determine the general direction 
in which the company should go. Then, it must show interest 
in R&D and give it adequate financial Support. Only in these 
circumstances can research and development projects and the 
‘total innovation process' be related to the needs of the 


business. 


In most research laboratories, competent scientists 


and/or engineers will carry the project from the exploratory or 


pe eae? 


c) "Towards a National Science Policy for Canada", Science 
Council of Canada's Report No. 4, October 1968, page 7. 
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background research stage through to the applied research stage. 
If the work is successful, it will then be moved along to the 
development stage, which often involves a pilot plant or 
prototypes. At this point, if the research and development 
work has been successful, the company usually must put up 
large amounts of "risk'' capital and bring in the entrepreneur 
who can exploit the results of the R&D and bring it to a 
successful commercial conclusion. This 'total innovation 
process' or chain of events is illustrated in Figure 1, which 
clearly shows that industrial research does not directly 
produce increased employment or more exports or commerce for 
Canada, but produces technology. Thus, the research part of 
the innovation process is similar to exploration for mineral 
deposits or oil. Once the mineral deposits or oil have been 
found, then it is necessary for the company to put up capital 
in order to exploit the discovered natural resources. 
Similarly, R&D by itself may add nothing to the economic 
growth of a company, until top management decides to move 
from R&D into engineering, design and all the succeeding 
stages which bring new products, processes and services into 
use. It is the 'total innovation process' which contributes 
to the economic growth of a company. Ors WeoHs GauWin, in 
reporting to this committee (7) outlined what he called "links" 
involved in bringing a research project to commercialization, 
but he did not emphasize enough the importance of the 


exploitation stage and the need for entrepreneurs. 


A much quoted group of figures from a study under- 
taken in the United States in 1967°3) gives the following 


——_——n kek ee c= 


b2 W. H. Gauvin, Proceedings of Senator M. Lamontagne (Chairman) 
Special Committee on Science Policy, No. 2, Wednesday, 
October 25, 1968, pagé’ 61. 


(3) "Technological Innovation: its Environment and Management", 
U.S. Department of Commerce, Washington, U.S. Government 
Printing Office, 1967, page 9. 
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FIGURE 1 


THE 'TOTAL INNOVATION PROCESS' IN INDUSTRY 
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breakdown ot the typical costs involved in successful exploita- 


tion of certain products in that country: 
Research and advanced development 5% to 10% 
Ungineering and designing the product 10% to 20% 


Tooling, manufacturing engineering 


(getting ready for manufacturing) 40% to 60% 
Manufacturing start-up expenses 5% to 15% 
Marketing start-up expenses 10% to 25% 


This report simply says that research and development, as such, 
comprise 5% to 10% of the total cost of bringing in a new 
product. Further, we all know that the path between an idea 
Or an invention and the market place is a precarious venture, 
which is often very costly, time-consuming and frequently a 
difficult task for an entrepreneur. Finally, an investment 

in the 'total innovation process' which includes R&D, must 
compete with all other forms of investment of capital which 


a company can make. 


Dr. O. M. Solandt, Chairman of the Science 
Council of Canada, recently said at the Industrial R&D Manage- 


(4), 


ment Conference "The principal need for change in Canada 
1s to strengthen the scientific element in industry. What is 
needed is more innovation where innovation is defined as the 
practical implementation of the results of research and 
development to provide new or improved goods or services. 

It is not necessary to do R&D to innovate; however, a company 
that participates in R&D is in a better position to innovate 
and profitable innovation will support its own R&D." Another 
pertinent quote to this discussion was given in the 5th Annual 


Review of the Economic Council of Canada?) ; URGDA big 1ise.Lt 


(4) Confidential Proceedings of Industrial R&D Management 
Conference, Sheridan Park, Ontario, November 28-29, 1968. 


o2, Fifth Annual Review of the Economic Council of Canada, 
Arthur J?°R?"Smith (Chairman), Chapter 3, Serence 
Technology and the Economy, 1968, page 41. 
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may add nothing to economic growth. It is the innovation 
processes -- beginning when management decides to move from 
R&D into engineering, design and all the Succeeding stages -- 
which brings new products, processes and services into use 


and which contributes to growth", 


Practices or environmental factors §®) which appear 
to facilitate successfully the 'total innovation process’ in 
the United States are the following: 


ale Technologically oriented universities located in van 


area with a business climate which encourages staff, 
faculty and students to study and generate techno- 


logical ventures. 


Z. Close, frequent consultations among technical people, 
pedinatd sah oh dS 
entrepreneurs, universities, venture Capital sources, 


and others essential to innovation process. 


3. Venture capital sources that are familiar with the 


"total innovation process' and have the rare business 
capabilities necessary to diagnose the prospects of 
translating a technical idea into a profitable 


business. 


4, Entrepreneurs with a background of successful entre- 
preneurship. 


Canada needs more entrepreneurs who understand 
how to transfer a technical idea into a profitable business 
by proper utilization of capital. The development of these 
men (who understand the 'total innovation process' -- how 
a technological idea is "spawned", evolved, financed, marketed 


and managed into a new profitable business) must be top on the 


ee a 


(6) "Technological Innovation", 1967, page 14. 
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list of all university business education in Canada, and on 
all industrial and government training programs. On the 
other hand, perhaps the university and government atmosphere 
may not be conducive to developing entrepreneurs. In this 
case, industry must find, nurture and train these self- 
starters from their own ranks. This is one of the industrial 


challenges facing Canada. 


At the present time, the government stresses too 
heavily the importance of R&D in improving our economic growth 
in Canada, instead of saying to industry: 'We want to help 
you to improve your 'total innovation process' so that we can 
increase Canada's economic growth". There fore, it. is 


recommended that: 


(a) Any incentive program for a Canadian Science Policy 
to assist industry must consider all the steps in 
the 'total innovation process' and not just the R&D 
segment of it, important as that is. 


(b) The Government encourage and reward industrial entre- 
preneurship which assists companies through the 
critical, expensive and time-consuming steps of 
exploitation and commercialization of improved and 
new products and processes, just as they do for the 
mining industry. 


There is no doubt that the economic climate in 
Canada must be made more favourable for the 'total innovation 
process' to work and the means by which this is done is much 


less important than the end result. 
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EXISTING FEDERAL GOVERNMENT RESEARCH AND DEVELOPMENT INCENTIVES 
oe a IS, EN EE 


Industrial research and development is a valuable 
part of the 'total innovation process' that leads to continued 
economic growth in Canada, Realizing that this growth of R&D 
is desirable, certain government research and development 
incentives have been established. However, these incentives 
do not stimulate the conservative Canadian temperament and 
could be improved in a number of ways which we would like to 


discuss at this time. 


1. The Industrial Research Assistance Program (IRAP) 
eet es sistance Program 


This is the best type of industrial research incentive that 
Our company receives today. IRAP has helped us to increase 
Our company's industrial research effort, especially in 
laboratory and high risk type research. However, the 
requirement that additional staff must be engaged to obtain 
this incentive is an undesirable limitation. It means 

that IRAP is not so useful for "mature" R&D laboratories 
because their staff is at, or near, its desirable Capacity. 


Therefore, it is recommended that: 


The IRAP be modified so that com anies can participate 
ee ne OED UROL ES (SO Te. p 
without increasing the Sra) Uf stherh staGe . 


2. Industrial Research § Development Incentives Act (IRDIA) 
The IRDIA program, as related to operating research expen- 
ditures, 16 restricted to increasing R&D effort over a 5 
year moving base. This is unsatisfactory, as there must 
be incentive to continue the expenditure of "risk" dollars, 
as all R&D, by its very nature, is risk. A tax grant 
which removes the base entirely would provide a better 


incentive for continuing and expanding R&D. 


The process for administration of IRDIA grants 


should be speeded up and simplified. This could be achieved 
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by more verbal communications, thus reducing the amount of 
written information concerning projects. This method may 
also reduce the administrative costs of the IRDIA program. 
Another point is that the administrative costs for a 
company to prepare the IRDIA data are relatively high. 
Obviously, the government should help to keep these costs 
as low as possible. Finally, the IRDIA definitions of 

R&D are not sufficiently broad to be applicable to the 
experimental work carried out in the plants, and this is 
an important part of the ‘innovation process' in many 


industries. 


Tax free grants of 25% for capital R&D expendi- 
tures under IRDIA offer an excellent incentive. Here 
IRDIA provides industry with a clear policy in which 
capital research expenditures may be planned economically 
and effectively. It is therefore hoped that this 
excellent policy will be continued. In summary, ‘it is 


recommended that: 


- IRDIA be modified so that: 


a) all companies are eligible for tax free grants of 
25% on capital and operating research and develop- 
ment expenditures, with no deductable base period; 


b) the process for administration of IRDIA be 
reviewed and simplified. 


Program for the Advancement of Industrial Technology (PAIT) 


The PAIT program offers loans for development of processes 
and products; but if ‘the project ‘is’ successful ‘thei Toan as 
repayable. This program has been disappointing to industry 
and is now being revised by the government. The reason why 
this program has not been acceptable to industry is because 
it is) Tot? d@ teal indéntive; at’ limits thetuse sof successful 
projects to Canada only; it is really of use only for high 
risk projects and on successful programs the true interest 


rate is higher than the simple 6% that the program indicates. 
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The PAIT program could be one of the government's 


most important incentive Programs for the 'total innovation 


process', of which R&D is actually only a part. In other 


words, PAIT could be applied to the overall cost of 


exploiting and commercializing a new venture. This 


incentive would have to consider all economic factors which 


affect companies' decisions to 'risk' money, which includes 


not only R&D but market expansion, capitalization and so 


forth. 


It is recommended that the PAIT program be modified 


as follows: 


a) 


b) 


c) 
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Reduce or eliminate interest rates; 
ee interest. rates 


Broaden the Terms of Reference to include exploitation 
in foreign countries and free exchange of information 
with foreign parent companies. This means that by 
exploiting Canadian developments in other countries, 

a substantial profit could be obtained for the company 
through licensing, and for Canada. This concept is 
well recognized by many leading industrial countries 
such as the United States. In this connection, if 
patents are applied for in a foreign country and are 
not used, then the inventions can become public 
property in those countries or a compulsory licence 
can be obtained. 


Simplify the administrative procedure in the handling 


of PAIT applications. 
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L. Tax Relief 


Tax relief could be given in the form of capital cost 
allowance for new plants and equipment invested, low 
interest loans and the like. The important criteria for 
vovernment financial assistance to industry should be the 
industry's ability to compete in world markets, the impact 
of the work on defined national goals and benefits to the 


Canadian economy. 


If we remember that ideas and inventions suffer 
from obsolescence, sometimes as fast as mines do from 
depletion, then a write-off analogous to mines and oil 
wells should be considered for all new technical ventures 


in Canada. Therefore, it is recommended that: 


A so-called ''tax holiday'' be given for a limited time 
only to Canadian companies who have discovered and 
patented in Canada successful R&D work that will lead 


to new Canadian jobs or te increased exports and so 
FOrtn. 


2 Natrona Technology Bank 


In order to maximize the ‘total innovation process' the 
federal government should encourage and help Canadian R&D 
management to seek out the required technical knowledge it 
needs, anywhere in the world. There is a tendency in 
Canada to have "scientific national pride" and a "not 
invented here" factor, which makes research people duplicate 
scientific and technological work that has already been done 
in other parts of the world. If the government is going to 
stress the 'total innovation process' to improve the economy 
of Canada, then technology should be obtained in the least 


expensive way. Therefore, it is recommended that: 
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A "National Technology Bank" be established by the 


National Research Council, to assist in obtainin 
ne ee SISE In Obtaining 
needed technology from anywhere in the world which 


Oo Government Contract Research 
in thesU;S.A,, andustrial. R&D is greatly stimulated by the 
assignment of government contracts to cndustry. Jn, ract, 
contract research is one of the main methods in the United 
States for allocating government funds. Properly administered 
by the government, such contract research could be very good 
Fer Canada js alor example, it could get Canadian companies into 


new technical areas. 


Major Canadian national programs now under con- 
sideration by the Science Council!) , such as transportation, 
urban development, computer application and environmental 
pollution improvement to air, water and noise, should be 
Carried out not only in government laboratories, but in 
industrial R&D centres. The government's role in this type 
of contract research could be one of initiating, coordinating 
and financing. In fact, the coordination of all major programs 
could be through the National Research Council. thegetorce. 


it is recommended that: 


a) The federal government establish a contract research 
System similar to the United States System foreaddw, © 


major Canadian national programs. 


b) The National Research Council be the government agency 
OT coordinating Gases typeof: contract, research. 


a eee ee ee ee, ee 
(7) "Towards a National Science Policy for Canada", 1968, 
pages 29-47, 
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RELATIONSHIPS BETWEEN FEDERAL AGENCIES AND DEPARTMENTS AND 
CANADIAN INDUSTRY. 


There is a need for closer relationships and better 
liaison betwen government departments and agencies and industrial 
companies. Government R&D programs could be made more effective 
by closer interaction with industry. Duplication of research 
could be prevented and better use made of the research results 
obtained, if industry was permitted to have more say in the 


work done in government laboratories. 


In the forest industry, the government maintains 
three laboratories, the Forest Research Laboratory in Victoria, 
B.C., and the two Forest Products Research Laboratories in 
Ottawa and Vancouver. Our company maintains a fairly close 
liaison with these three laboratories through visits and 
industrial committees. One of these committees, which has 
liaison with the Forest Industries Associations, is: the 
Research Program Committee (RPC). It operates at the technical 
level with the primary function of reviewing existing programs 
as to their significance, to make recommendations regarding new 
problems, and to provide necessary background information 
related to their technical and economic significance. There 
are four Research Program Committees in Ottawa -- Lumber, 
Plywood, Wood Preservation and Engineering; and three in 
Vancouver -- Timber Engineering, Lumber and Plywood. Another 
Committee in our industry is the National Advisory Committee (NAC) 
which was set up to advise the Deputy Minister of the Department 
of Fisheries and Forestry of the trends within the industry, to 
indicate where the emphasis is required on forest products 
research, to support industry's requests for assistance and 
to comment and advise broadly on the proposed program, policies 
and procedures of the Forest Products Laboratories. We have 
found this committee a useful means of getting closer to the 
people managing these government laboratories and to finding 
out what is really being done in these laboratories for the 


economic good of Canada. 


a i ee Ln 
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Mission oriented government laboratories can be 
useful. Unfortunately, once they have fulfilled their task, 
it is sometimes difficult to switch them off their programs, 
even if these programs have outlived their usefulness. This 
is improving. Nevertheless, all government laboratories must 
continually assess the validity of their research programs 
and question the level of research expenditure. Parkinson's 
law frequently comes into play and seldom, if ever porns the 
number of scientists and engineers in a government laboratory 
reduced as is the case in industrial research laboratories, 
which are profit oriented. 


It is recommended that: 


ay ly) government research laboratories have on their 


advisory boards appropriate industrial research managers 


with a strong voice at the policy-making level. 
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FEDERAL GOVERNMENT INTRAMURAL RESEARCH 


A very large amount of research is done in Canada 
by the government. In 1963-64 only 13% of every research tax 


(8 


United States the government returned to industry 67% of every 


(9). 


dollar in Canada was returned to industry + while in the 


research tax dollar 


At present, the government's intramural research, 
which is performed directly by government agencies and depart- 
ments, is heavily oriented to basic research. This has been 
fully discussed in a report by the Engineering Institute of 


Canada 


, Where it is shown that Canada is spending propor- 
tionately nearly twice as much on basic research as some of 
its industrial competitor nations, such as Sweden and the 
United States. It is apparent that Canada should either 
reduce its spending on basic research or should bring its 
relative R&D spending on development work more in line with 


its spending on basic research. 


In the area of development work, it has been 
suggested that the government laboratories, such as the National 
Research Council, might be encouraged to carry out more develop- 
ment work and less basic and applied research. Government 
laboratories should not carry out development work themselves, 
since this is expensive in many cases, and cannot be done 
effectively without close cooperation with the manufacturing 


and marketing people in the industry in which the product or 


(8) 
(9) 


Dominion Bureau of Statistics report, 1965. 


U.S. Nat, Acad. Sciences, "Basic Research and National 
Goats", Report to Comittee on "Science and Astronautics”. 
io. House Of Representatives, March 2965, yp. 15; 

C10) The Engineering Institute of Canada, "A Canadian Policy 
for Research and Development", March 1967, p.7 to 10 and 
pate. 
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process will eventually be exploited and applied. Therefore, 


ts recommended that: 


Advanced deve lopment work be done by industry and 
sponsored by the government under a ‘contract research 


system’. 


The government and university laboratories could 
give a great deal of technical back-up assistance, but when 
one gets into project development, exploitation and commercia- 
lization, this is best done in the industry concerned. Of 
course, certain national science work, such as that associated 
with atomic energy, should be developed by the government, but 


not technical work which industry can do better. 


It is well known that institutes or industry 
association laboratories, such as the Pulp and Paper Research 
Institute, have not been as productive as they might have 
been in the 'total innovation process! because of their 
inability to get their applied research work used by the 
various member companies. The transferring of the develop- 
ment work from a government research laboratory or an 
industry association laboratory is most critical and requires 
a special type of entrepreneur and government encouragement 


by some type of financial incentives. 


The government laboratories are doing the bulk 
of their applied research in the areas where there is an 
Opportunity to gain larger markets through exports. This 
type of research eventually has to be transferred to the 
export industries concerned, if the technology is going to 
be used for the economic good of Canada. Do the government 
laboratories have the mechanism for transferring this 


technology to industry effectively and efficiently? 


8259 


Special Committee 


SOME REASONS WHY THE RETURN ON INVESTMENT ON.,.RESEAYC!! IS LOW 
IN CANADA. 


The most realistic index of a nation's techno= 
logical status is undoubtedly its international balance of 
payments for patents, royalty licensing fees for "know-how" 
and the like. Approximate research returns on investment 
from these sources in 1963/4 on research expenditures made 


(10) are as follows: Canada 1%; 


8 years previously 
Sweden 9.1%; UvSiOAs) LaSe. Canadian returns are low 
partly because Canadian industry is not investing as much 

in technology as industry in these other countries is doing, 
partly because some Canadian industries have not learned how 
to use the 'total innovation process', and partly because 
Canadian companies have not learned how to sell inventions 
or license them to foreign companies. In case anyone thinks 
this is not a profitable concept, let us cite, for example, 
the case of Syntex-Internacionel ATSA, with its headquarters 
in Mexico, which has made millions of dollars by simply 
licensing its oral contraceptive "know-how" to several 


American drug companies. 


Canadian companies need to learn more about how 
to obtain financial benefits by properly organizing their 
patent systems. It is felt that the government agency, 
Canadian Development and Patents Limited, could assist 
industry in this area by making sure that good ideas are 
patented and that valuable patents are being exploited. 


Therefore, it is recommended that: 


- All Canadian industries place more emphasis on their 
patent polices and systems, in order to protect their 


inventions and to obtain improved profits from 
licensing "know-how". 


———O re ceernnenneneeneeen 


(10) The Engineering Institute of Canada, "A Canadian Policy 
for Research and Development", March 1967, p. 7 to 10 
and: Pi 2a 


ale eee 
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RELATIONSHIPS BETWEEN UNIVERSITIES AND INDUSTRY 
te AND UENDUSTRYEE 


The link between universities and industry in 
Canada is weak and not very effective. This situation can 
only be rectified if both the universities and industry learn 
how to collaborate on technical problems of value to the 


nation. 


The recent IRAP financial Support of Canadian 
university professors, on approved IRAP industry projects, is 
‘one of the best techniques that the government has come up 
with to bring the universities in closer touch with industry. 
MacMillan Bloedel Research Limited has retained three out- 
standing Canadian professors as consultants through IRAP 
Support. These men are not only providing ideas and assisting 
our R&D work, but they themselves are learning more about 
industry and how industrial research laboratories operate. 
Obviously, this will help these professors in training 
students for industrial research laboratories. Therefore, 


it is recommended: 


- That the government consider other methods of encouraging 
university scientists and engineers to collaborate with 
industrial scientists and engineers, if only for the 
purpose of deve loping a_two-way educational process 
which is so necessary in the development of technical 
people of value to industry and to Canada. 
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APPENDIX 167 


Brief to Special Committee on Science Policy, 


Senate of Canada, 


Abitibi Paper Company Ltd. 
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BRIEF TO SPECIAL COMMITTEE ON SCIENCE POLICY, 
NN UI DY, 


SENATE OF CANADA, 


The purpose of this brief is to present to the Special Committee 
on Science Policy of the Senate of Canada the specific views of Abitibi 
Paper Company Ltd. Our answers to specific questions posed by the 
Special Committee are given in an appendix, 


The Company 


Abitibi is a diversified forest products company with over 
37,000 shareholders of whom more than 35, 000 are registered in Canada, 
The Company owns 12 pulp, paper and board mills and 13 converting 
plants in Canada and the United States, 


Abitibi's 1968 sales reached $256 million. Of these sales 43% 
were in Canada, 49% in the United States and 8% to overseas markets, 
The dominant product is newsprint with 6 mills in Canada and 1 in the 
United States, Abitibi is also an important factor in the fine and printing 
paper and in the building board markets, In addition, the Company ships 
kraft market pulp, paperboard and a variety of converted paper products. 


While almost all of our mills carry on development work aimed 
at their specific needs, the bulk of the research and development program 
in which the Senate Committee will be interested is concentrated in two 
main areas: 


a) Woodlands and logging R&D: a present annual rate of about 
$330, 000, 


b) The Central Research Division: present annual expenditures 
are at a rate of $1, 330,000, This Division, previously situated at Sault 
Ste. Marie since 1947, is now located in a new modern laboratory, the. 
Abitibi Research Centre, in the Sheridan Park Research Community near 
Toronto, It is this group which is most concerned with and affected by 
science policy of various governmental jurisdictions in Canada, and the 
bulk of the following comments are related to its past experience in this 
regard, These comments are also conditioned by the fact that research 
and development for our American subsidiaries are also centered in this 
Central Research Division. This occurred because the Division was in 
being and operating in these fields prior to the Company's expansion into 
the United States, It is not true to say that there is a particular economic 
advantage in this situation, for though salaries would be higher in the U.S.A., 
the other costs of operation would be less, 
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Summary 


Of existing Federal Government programs applicable to Abitibi, 
the following can be said: 


(a) I.R,A.-N.R.C,. program: excellent and should be continued 
no matter what other decisions are made, 


(b) I, R.D.1I.A. - Capital Grants: good to the extent that it 
provides some recompense for the higher cost of capital 
equipment in Canada in comparison to the more favoured 
position of American laboratories, 


Operating Grants: ineffective and confusing, 
have very little true incentive, Recommend elimination of 
the principle of a base expenditure. 


For both types of grant the long delay in payments should be 
reduced. 


(c) P,A.I,T.: One program, concerning logging machinery, is 
now in effect, Speaking generally, the P.A.I.T. program has 
little applicability. ; 


Historically, growth in industrial power has followed from the 
exploitation of technology, not science. Most industrial R&D follows from 
the needs of the increased industrial power. It is an incorrect simplification 
to say that better Canadian science will automatically mean a higher G.N.P, 
But exploitation will, and it is this which needs encouragement. Bold 
management and bold financing must be rewarded commensurately with the 
risk involved, otherwise the timid and safe approach to progress and growth 
is the only logical one, 


The Problems in Perspective 


There are three main questions to be considered: 


a) Shall the Federal Government provide incentives for the 
increase of research and development (essentially the present 
system)? 


b) Shall the Federal Government subsidize R&D without such 
subsidy being contingent on increase? 
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c) Shall the Federal Government financially encourage the 
exploitation of R&D results to the end that new or expanded 
industry shall ensue? 


The efficiency of present and recent programs, as they affect 
Abitibi, should first be considered, Since we have not shared in defence - 
related projects, there are just three applicable programs: 


(a) The Committee for Industrial Research Assistance (operated 
by the National Research Council), This is an excellent program, well 
conceived and ably administered, It should definitely be retained and if 
possible broadened in its application, Its strong points are: 


(i) The procedures for applying for project approval 
and grants and for yearly extensions of grants are simple 
and logical, 


(ii) The concept that the grant covers salaries and fringe 
benefits of those directly involved in the program, while 

the company pays the remainder of the costs, is a very 
logical division, The grant covers, on the average, slightly 
less than half of the total cost, It is relatively simple to 
calculate the salary and fringe benefit cost, whereas to 
carry out detailed accounting for all other possible costs 
for each project each month would be extremely difficult. 
Few laboratories in Canada would have the necessary 
accounting assistance available, 


(iii) The payments are immediate and therefore show up 
in the laboratory's monthly cost statements on a significant 
basis. 


(iv) The program has promoted liaison between industrial 
and governmental laboratories to a marked degree, whichisa 
result to be highly commended. 


(v) The proprietary nature of industrial information has been 
well respected by the government representatives, 


There are some weak points: 


(i) The requirement that each project shall entail an 
increase in staff equivalent to the number of personnel 
supported by the grant is logical on the basis that the I, R.A, - 
N.R.C. program is intended to be an incentive for increase in 


8266 Special Committee 


R&D, Nevertheless, it does mean a moving base upon 

which approval is contingent, and in times when business 

is slack it may be very difficult for a company to maintain 
even the status quo, Yet itis at these times that support 

of a company's R&D might be most critical. Also, at least 
in theory, any staff increase brought about by the require - 
ments of non~supported projects does not qualify as satisfying 
the requirement of increased R&D, though indeed there is 
such an increase, 


(ii) While basic research and longer-range applied 

research have benefitted because they readily fit the program, 
applied technology and development have not benefitted. Yet 
the latter are what lead directly to new industry, new employ- 
ment and early return on investment. Part of this fault 
certainly lies with industry, which has tended to keep its more 
exciting prospects close to the chest through reluctance to 
divulge to outsiders, This attitude is hardly justified on the 
basis of projects which have been pursued. 


(iii) The program does generate some inflexibility in the 
application of personnel, The Research Director is less free 
to assign staff to pressing needs, ; 


On balance, the 1, R,A.-N.R.C. program is excellent. 


(b) Industrial Research and Development Incentives Act - 
Capital Grants: This is a good program because, although the grant itself 
is much delayed, it is definitely calculable at the start. It is a powerful 
incentive when new laboratory buildings are being considered, and indeed 
the predecessor act, section 72 of the Income Tax Act, was a significant 
factor in our decision to build the present Abitibi Research Centre at Sheridan 
Park, It is a good incentive for tooling-up the research facilities with the 
best and most modern equipment, since the man responsible for specifying 
and approving such capital additions can use the 25% rebate as a powerful 
argument, 


Nevertheless it must be clearly understood that in respect to 
equipment, these capital grants serve only to bring the Canadian laboratory 
back to a par with its American counterpart. Almost all such equipment 
originates in the United States or other foreign countries, and present duties 
plus federal and provincial sales taxes imposed on these purchases place a 
severe burden on Canadian R&D budgets. 


Operating Grants: This is an inadequate program for these reasons: 
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(i) It is applicable only to the increase over a moving 
base, and has an important effect only for rapidly-growing 
laboratories. For established laboratories there may be 
no benefit, certainly none during a status-quo period when 
help would be most beneficial, 


(ii) Its administration is poorly conceived, The moving 
base should be eliminated, The cost of additional accounting 
required may easily outweigh the amount of grant involved, 


(iii) From the time that a budget for a particular year is 
prepared to the time that the I, R,D.I,A, operating grant for 
that year is received, a period of at least three years 
elapses, The incentive angle becomes buried, and it plays 
no part in the cash flow of an operating budget. 


(iv) At the very most it serves only to ameliorate the 
difficulties hampering Canadian industrial laboratories 
through the imposition of duties, federal and provincial 

sales taxes on operating expenditures, and municipal 
business taxes on R&D facilities, In many cases these taxes 
have increased in recent years, leaving less cash for the 
very essential support of the research function and personnel, 


(c) Program for Advancement of Industrial Technology: The 
Central Research Division itself has had no occasion to participate in this 
program, though the Company does have one active project on the develop- 
ment of logging machinery, The essential weakness is that the PEAT 
program subsidizes failure, but Canada needs successes, A new commercial 
venture should be based on groundwork that indicates high probability of 
success, Yet success under P,A,I,T, entails repayment of grants ata 
very high true rate of interest, 


The "exploit in Canada" provisions are politically logical, 
yet are distinct roadblocks in the application of P.A.I,T, A success must 
be protected by patents in other countrie Ss, yet these can lead to compulsory 
licenses which then become distinct contraventions of the agreement, This 
provision has particular effect on Abitibi, since it seems hardly right that a 
success arising from our Canadian research and development could not also 
be transferred to and exploited in our U.S, plants when it is otherwise 
logical to do so. 
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The above comments refer to past history, and it is clearly 
realized that present dialogues are leading to modifications of government 
policy which will at least alleviate the undesirable or unproductive aspects. 
The mere existence of such dialogue is in itself exciting, Let us hope that 
it shall be productive, 


We now return to the original questions and in particular what the 
government should hope to accomplish, Are the goals not new industry, 
particularly secondary industry, new employment, greater productivity and 
greater Canadian control of its own assets? How do these accord with pro- 
motion of scientific R&D or even technology? 


We often hear comparisons of G,N,P. and expenditures on R&D as 
if the former follows from the latter, Yet the United States grew into a 
great power through entrepreneurship, bold management, bold financing, 
the exploitation of foreign science, the application of technology, and par- 
ticularly the provision of reward to those who took the risk and succeeded. 
Great Britain's industrial revolution was based on technology, not science, 
Science in industry followed such growth, when the wellsprings of knowledge 
dried up and further technological development depended on having further 
basic knowledge before new advances could take place, The United States 
was a great industrial power before World War II but as a scientific power 
it was hardly significant -- as a simple illustration compare’ the Nobel 
awards in science, Only since World War II has it made the enormous strides 
in science, 


If this argument has any validity, the goal of the government should | 
be to encourage the uncommon man, to provide bold management with rewards | 
commensurate with the risks and penalize the timid, safe, but unproductive 
approach to progress, 


To relate this concept to the present argument, let us realize that 
money expended in basic and applied research, in development and in the 
initial exploitation of the technology which results is not equivalent to that 
spent for normal operating expenditures of a going concern, It is risk capital, 
and the payment, if any, lies well in the future. Incentive and taxation policies 
must recognize this prime fact, 


SS 
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Replies to Questions Posed by the Special Committee on Science Policy 


A, Financing Industrial Research 


l, How best can the federal government encourage fruitful R&D in 
Canadian industry? Are present schemes satisfactory? 


This has been answered in our brief, Essentially: encourage the 
application of R&D results and the rest will follow. 


2. What federal assistance would help stimulate more innovation in 
Canadian industry? 


Innovation is risk. Encourage risk-taking by suitable rewards; 
a broader interpretation of P,A.I.T. and of I,R,D.I.A. and 
removal of the sliding base would be examples, 


ae How can federal agencies and departments, N.R.C. for instance, 
more effectively assist Canadian industry? 


The bulk of Canada's basic research must be carried out or under- 
written by such agencies, The results must then be made known 
to those who can apply and develop them to best effect, It is our 
experience that there is a low level of success in this latter area. 
Personnel from these agencies must get out to industry, talk about 
their work, spark interest in its possible applications, Likewise 
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industry must be encouraged to visit the agencies, Neither of these 


desirable occurrences happen, so research results lay fallow or 
the agencies themselves try to carry out the applied research and 
development, This is wrong! 


4. Is there a proper balance between the support of the federal government 


given the three sectors: industry, universities and federal government, 


No, there is too high a percentage of in-house research by the 
federal government and too little contracting-out to industry and 
perhaps to universities, A well-conceived contracting program 
could strengthen the non-government research organizations. 
N.R.C. has made large investments in the "pure science" of 
universities; does it perhaps have an equal obligation to ''applied 
science" in industry? 
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5. 


On the basis of your experience what is the appropriate creation of and 


balance between basic research, applied research and development? 


6. 


Within industry and on the basis of man-hours: 15% basic, 30% 
applied and 55% development. On the basis of cost: 10% basic 
25% applied and 65% development. 


This assumes that universities and federal and provincial agencies 
will do a higher percentage of basic research, and make it available. 


What criteria should the federal government use in allocating funds to 


scientific activities such as the support of R&D in industry? 


Te 


a) Ease of administrative procedures, I, R.A.P. is excellent, 
IL.R,D,I.A. operating grant systemis very poor, See brief, 


b) Relevance to Canada's needs, with recognition of future needs as 
well as present, 


c) Recognition of the very fundamental American-control problem 
in much of our industry. We cannot deny its importance in Canadian 
life, and must only apply legislative control where actions are 
inimical to the overall good of Canada, 


d) Recognition of the much more minor, but nevertheless important 
problem of Canadian-owned American subsidiaries as in Abitibi's 


case, 


What changes should be made in federal government financial support 


of Canadian scientific activities? 


is} 


1, 


laborate in the field of science and technology? 


This has been covered in the brief and also in answers to above 
questions, : 


Industry and Its Environment | 


How can Canadian universities and industries more effectively col- 


We do collaborate but admittedly it could be much more effective. 
Temporary interchanges of personnel, cooperative programs on 
contracted research, access by improved technological means to 
information, and consulting are possible ways, In regard to the 
latter, however, university salaries are now higher than government 
salaries and much higher than industry salaries, University staffs ! 
are pricing themselves out of the market, We have a recent instance 
where $30, per hour was turned down. 


“) 
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ra Do Canadian universities graduate scientists and engineers able to 
perform effectively in Canadian industry? 


Definitely yes, We need not be ashamed of the Canadian product in 
any way. But universities do imbue a fair percentage with the idea 
that business is unworthy, while at the Same time failing to instil 
self-confidence in their graduate S, particularly those with bachelor 
or master degrees, 


oe What should the important long-term goals of Canadian science be? 


Within government agencies and universities, to provide basic 
knowledge relevant to the country's needs, not just relevant to the 
researcher's interest, Within industry, to apply that knowledge for 
the present good and future growth of Canada; to back up production 
technology with the best information possible; and to show to the 
industrial production segment that innovation and bold application of 
knowledge is to its eventual good, 


a. Is there an adequate supply of scientific manpower in Canada? 


At present there isa super-abundance, though this may be a 

temporary situation, Many Ph,D.'s are looking for positions and 
quality is good. Immigration has flooded the country with inadequately - 
trained foreign graduates who suffer also from lack of adaptability to 
Canadian methods, The supply of technicians trained in post-secondary 
institutes is good, and growing perhaps into a surfeit, 


5. Does foreign ownership hamper the development of innovation in 
Canadian industry? 


Not generally, Foreign owners are generally bolder in their 
management concepts than Canadian, and they will generally innovate 
to ensure profits, stability and growth, But this is considerably 
different than doing their R&D in Canada. In toto there is little reason 
why they should, 


6. Are the results of foreign science and technology available to Canadian 
industry in a timely and suitable manner? 


There are few legal restrictions, However, dissemination of 
information is at its infancy in Canada, and bold imaginative steps, 
say under the auspices of the National Science Library, would be 

a fit subject for government subsidization, 


a a 
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Aird 

Belisle 

Blois 
Bourget 
Cameron 
Carter 
Desruisseaux 
Giguere 


MEMBERS OF THE SPECIAL COMMITTEE 
: ON 
SCIENCE POLICY 


The Honourable Maurice Lamontagne, Chairman 


The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Grosart Nichol 

Haig O’Leary (Carleton) 
Hays Phillips (Prince) 
Kinnear Robichaud 
Lamontagne Sullivan 

Lang Thompson , 
Leonard Yuzyk 

McGrand 


Patrick J. Savoie, 


Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday, 
September 17th, 1968: 


“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 


That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countries and of the 
requirements of the new scientific age and, without restricting the 
generality of the foregoing, to inquire into and report upon the following: 


(a) recent trends in research and development expenditures in 
Canada as compared with those in other industrialized countries; 


(b) research and development activities carried out by the 
Federal Government in the fields of physical, life and human 
sciences; 


(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 


(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the purpose 
of the inquiry; 


That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print such 
papers and evidence from day to day as may be ordered by the Com- 
mittee, to sit during sittings and adjournments of the Senate, and to 
adjourn from place to place; 


That the papers and evidence received and taken on the subject 
in the preceding session be referred to the Committee; and 


That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kinnear, 
Lamontagne, Lang, Leonard, MacKenzie O’Leary (Carleton), Phillips 
(Prince), Sullivan, Thompson and Yuzyk. 


After ‘debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 
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Extract from the Minutes of the Proceedings of the Senate, Thursday, Sep- 
tember 19th, 1968: 


“With leave of the Senate, 


The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 


That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” 


Extract from the Minutes of the Proceedings of the Senate, Wednesday, 
February 5th, 1969: 


“With leave of the Senate, 


The Honourable Senator McDonald moved, seconded by the Honour- 
able Senator Macdonald (Cape Breton): 


That the names of the Honourable Senators Blois, Carter, Giguére, 
Haig, McGrand and Nichol be added to the list of Senators serving on the 


Special Committee on Science Policy. 


The question being put on the motion, it was— 

Resolved in the affirmative.” 
ROBERT FORTIER, 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


FRIDAY, June 20, 1969. 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 10.00 a.m. 


Present: The Honourable Senators Lamontagne (Chairman), Blois, Carter, 
Grosart, Haig, Kinnear and Robichaud—7. 


Present but not on the Committee: The Honourable Senator Denis—1. 
In attendance: Philip J. Pocock, Director of Research (Physical Science). 


The following witnesses were heard: 


THE de HAVILLAND AIRCRAFT OF CANADA LIMITED 


Mr. W. G. Boggs, President and Chief Executive Officer. 
Mr. J. P. Uffen, Director, Research and Technical Design. 
Mr. F. A. Stanley, Vice-President (Finance) and Secretary- 
Treasurer. 


ORENDA LIMITED 


Mr. F. P. Mitchell, President and Chief Executive Officer. 
Mr. B. A. Avery, Director of Engineering. 


COMPUTING DEVICES OF CANADA LIMITED 


Mr. James F. Taylor, Chairman of the Board and President. 
Mr. Robert R. Hoge, Vice-President, Research Development. 


LITTON SYSTEMS (CANADA) LIMITED 


Mr. John D. Freitag, President and General Manager. 
Mr. L. A. Borth, President of Engineering. 

Mr. Robert E. Marcille, Vice-President, Marketing. 
Dr. J. J. Green, Director of Government Relations. 


AID INDUSTRIES ASSOCIATION OF CANADA 
Mr. David Golden, President. 
(A curriculum vitae of each witness follows these Minutes) 
The following are printed as Appendices: 


No. 168—Brief submitted by Orenda Limited. 
No. 169—Brief submitted by Computing Devices of Canada Limited. 
No. 170—Brief submitted by Litton Systems (Canada) Limited. 


At 12.30 p.m. the Committee adjourned to the call of the Chairman. 


ATTEST: 
Patrick J. Savoie, 
Clerk of the Committee. 
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CURRICULUM VITAE 


Avery, B. A.: Personal: Born April 28, 1922, at Kincardine, Ontario; Married 
in 1949, one son, one daughter; Director of Engineering Orenda Limited; 
B.A.Sc., Mechanical Engineering, University of Toronto, 1946; Registered Pro- 
fessional Engineer of Ontario; Fellow, Canadian Aeronautics and Space Institute; 
Member, American Society of Mechanical Engineers; Member, Society of Auto- 
motive Engineers; Director, The Canadian Nuclear Association; Past Director, 
Air Industries Association of Canada; Member, Board of Trade of Metropolitan 
Toronto; Vice President, Humber Memorial Hospital. 25 years’ experience in 
engineering and general management positions in the jet engine, gas turbine 
and nuclear industries. 


Boggs, W. B. (Bill): Title: President and Chief Executive Officer. Birth date: 
December 18, 1918. Education: Noranda High School, McGill University— 
B. Engineering—Mechanical. Previous employment: 1940-45, RCAF Service, 
Squadron Leader; 1945-50, Air Canada, Asst. Supt. of Maintenance; 1950-57, 
Canadair, Manager, Production Control; 1957-62, Canadian Car Division of 
A. V. Roe Canada Limited, General Manager; 1962-65, Vice-President, Trans- 
portation Equipment Hawker Siddeley Canada Ltd. Positions held at DHC: 
1965, President. Family status: Married, three children. Hobbies, Sports, etc.: 
Skiing, boating. 


Borth, Laurence Alan (B.Sc., M.A.Sc.): Born 8 July 1927, Kitchener, Ontario. 
1945-1948 attended Queen’s University and obtained B.Sc. (Hon.) in Electrical 
Engineering; 1949-1950 attended University of Toronto and obtained M.A.Sc. 
in Electrical Engineering. 1948-1949 Junior Research Engineer, National Re- 
search Council; 1950-1952 Research Engineer, Ontario Hydro Electric Com- 
mission, Toronto, Ontario. From 1952 to 1956 he was Senior Test Engineer 
and Laboratory Supervisor with Avro Aircraft Limited, Malton, Ontario, in 
charge of instrumentation for experimental flight testing, telemetering systems, 
radar and armament flight testing and ground tests of missile launchers. In 
1956 he was appointed a Section Head at Raytheon Canada Limited, in charge of 
circuit design for radar indicators, video transmission equipment, symbolic 
displays and marine radar equipment. From 1958 to 1961 he was Chief Devel- 
opment Engineer with Canadian Applied Research Limited, responsible for 
operation of the Environmental Test Laboratory and for various research and 
development projects including:—ice detectors, displays, the Airborne Profile 
Recorder, de-icing controllers, temperature sensors, aircraft nose-wheel steer- 
ing unit, command signal converter, aircraft instruments, portable and station- 
ary magnetometers, etc. He joined Litton Systems (Canada) Limited as Direc- 
tor of Engineering in 1961 with responsibility for managing the Engineering 
Division which has engaged in development and engineering projects including 
gyroscopes, stable platforms, airborne analogue and digital computers, tape 
programmed automatic test equipment, and an automatic money dispenser. The 
Division also provides support for a large scale production of military and 
civil avionics equipment, principally inertial guidance systems, weapon 
release computers, aerospace ground equipment and command and 
control systems. Research programs in the Division are concerned with gas 
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bearing technology, signal processing, pattern recognition, the automation of 
design, error detection techniques, ete. Other activities include product im- 
provement programs; the design, manufacture and maintenance of factory test 
equipment; the operation and maintenance of calibration laboratories; and 
technical publications. In 1969 Mr. Borth was appointed Vice-President En- 
gineering. 


Freitag, John D. (B.Sc.): Born in New York, U.S.A. in 1928 and was 
educated at the University of Miami from which he received a B.Sc. degree in 
Electrical Engineering. From 1954 to 1966 he was with the Sperry Gyroscope 
Division of Sperry Rand and was appointed to various engineering and man- 
agement positions in the field of navigation and radio propagation systems. 
The last position he held was Director of Marketing. In 1966 he joined Litton 
Systems Inc. as Vice-President of the Litcom Division, responsible for Advanced 
Programs and Technology Development. He was appointed President and 
General Manager of Litton Systems (Canada) Limited early in 1969. Mr. 
Freitag is the author and co-author of various technical papers on low- 
frequency radio propagation systems for long-range navigation and nuclear 
detection. He is a retired officer of the U.S.AF. 


Hoge, Robert R.: Vice-President, Research and Engineering Computing 
Devices of Canada Limited. BS. (E.E.) Ohio State University, 1951¢.45.M, 
Massachusetts Institute of Technology, 1955; M.Sc. University of Birmingham, 
England, 1957. Mr. Hoge has served in his present position since June 1966. 
He is responsible for managing a 360-man R&D staff, of which 130 are graduate 
engineers and scientists, including 25 with advanced degrees. Mr. Hoge has 
been employed by Bendix Corporation, the major stockholder in Computing 
Devices, since 1957. At the Bendix Research Laboratories his responsibilities 
included development of control instrumentation for nuclear propulsion power 
plants, development of numerical controls for machine tools, and early appli- 
cation of micro-integrated circuits. He was Director—Advanced Technology 
Applications in the Bendix Executive Offices from 1964 until his appointment 
at Computing Devices. During the period 1951-56 Mr. Hoge was employed by 
Battelle Memorial Institute, The U.S. Army Signal Corps Engineering Labora- 
tories, and the Electronics Systems Laboratory at M.I.T. He briefly served in 
the U.S. Navy during World War II and in the U.S. Army during the Korean 
War. He is a member of the Institute of Electrical and Electronic Engineers, 
(IEEE), The American Management Association, The Canadian Research 
Management Association, The Electronic Industries Association of Canada, The 
Air Industries Association of Canada, and the Associate Committee for Avionics 
—NAE/NRC. 


Golden, David A.: Mr. Golden was born in Sinclair, Manitoba on February 
22, 1920. He graduated from the University of Manitoba Law School with the 
degree of LL.B., in 1941, and received the Honourable Alexander Morris Exhibi- 
tion for highest standing in all four years of the University law course. He was 
appointed Rhodes Scholar in 1940. Mr. Golden enlisted in May, 1941 in the 1st 
Battalion, The Winnipeg Grenadiers, and served in Canada, Jamaica and Hong 
Kong. He was a prisoner of war in Hong Kong from December 1941 until Sep- 
tember 1945 and was discharged from the army in December, 1945, with the 
rank of captain and adjutant. In January, 1946, he started the practice of law in 
Winnipeg with Mr. Samuel (now the Honourable Mr. J ustice) Freedman, under 
the firm name of Freedman and Golden. He attended The Queen’s College, 
Oxford, from October, 1946 until June, 1947. On his return to Winnipeg he re- 
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sumed the practice of law and also lectured at the Manitoba Law School. In 
May, 1951 Mr. Golden joined the Department of Defence Production as Director 
of the Legal Branch and a year later assumed the additional post of Associate 
General Counsel. In February, 1953 Mr. Golden was made Assistant Deputy 
Minister and General Counsel of that department. Mr. Golden was appointed 
Deputy Minister of Defence Production on September 30, 1954, and became 
President of the Northern Ontario Pipeline Crown Corporation in June, 1956. 
Appointment to his present position, President of Air Industries Association of 
Canada came on July 1, 1962. Mr. Golden also serves as a Governor of Carleton 
University, Vice-President of National Capital Arts Alliance, Vice-President of 
Ottawa Canadian Club, and a Director of Atomic Energy of Canada Limited. 
He is married to the former Molly Berger of Estevan, Saskatchewan, and has 
three children; two sons and one daughter. 


Green, Dr. John Joseph, M.B.E., Ph.D., B.Sc., A.R.C.S., D.LC., F.R.AeS., F ALAA, 
F.C.A.S.I., Born Nov. 9, 1905, Portsmouth, England. 1926-30 attended London 
University, The Imperial College of Science and Technology, Royal College of 
Science. Graduated in 1928 in honours Physics, awarded Imperial College Gov- 
ernors’ Prize in Physics. 1928-29 Busk Studentship in Aeronautics for graduate 
study and research. 1929-30 Beit Fellowship for scientific research. Diploma 
of Membership of the Imperial College (DIC) in 1929, Ph.D. Aeronautics, 
London University 1930. 1930-43 National Research Council of Canada, Head 
of Aerodynamics Laboratory. M.B.E. (Civil) 1943. 1943-45 commissioned in 
RCAF and served as Chief Research Engineer, RCAF Test and Development 
Establishment. 1945 received King’s Commendation for valuable service in 
the air. 1945-49 Chief Research Aeronautical Engineer, Air Transport Board. 
1949-55 Chief Division ‘B’, Defence Research Board and Scientific Adviser to 
the Chief of the Air Staff, RCAF. 1955-59 Defence Research Member, Cana- 
dian Joint Staff and Defence Research Attache, Canadian Embassy, Washing- 
ton, D.C. 1959-63 Chief Superintendent Canadian Armament Research and 
Development Establishment. 1963-69 Director of Research, Litton Systems 
(Canada) Limited. 1969—Director of Government Relations, Litton Systems 
(Canada) Limited. 1954 first President, Canadian Aeronautical Institute (now 
the Aeronautics and Space Institute). 1962 President, Canadian Aeronautics 
and Space Institute. Member, International Council of the Aeronautical Sciences 
and Chairman of its Executive Board. Honorary Life Member, American As- 
sociation of Airport Executives; Member, Institute of Navigation; Member, 
Society of Automotive Engineers; Senior Member, American Astronautical So- 
ciety; Editor-in-Chief, C.A.S.I. Journal; Member, Boards of Award, Laura 
Taber Barbour Flight Safety and Daniel Guggenheim Medal; Member, In- 
dustrial Advisory Committee, Flight Safety Foundation; 1967 Vice-Chairman, 
Canadian Research Management Association; Chairman, Associate Committee 
on National Museums of Science and Engineering, NRC; Member, Associate 
Committee on Avionics, NRC; 1954 Eleventh Commonwealth and Empire 
Lecturer before the Royal Aeronautical Society. 


Marcille, Robert E.: (B.S., M.E.), Born 29 January 1928, Bridgeport, Connecti- 
cut. Educated at Rhode Island State University, B.S. (Electrical Engineering) 
1949 and Yale University, M.E. (Electrical Engineering) 1951. In May 1951 
he was appointed Assistant Project Engineer at Sperry Gyroscope Division, 
Sperry Rand but was commissioned in the U.S. Army Signal Corps in June 
and served therein until January 1953. From January 1953 to June 1956 
he was Assistant Chief—Navigation and Flight Aids Section of the Signals 
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Corps Engineering Laboratories. In June 1956 he was appointed Head of the 
Technical Planning Staff and Engineering Systems for Melpar Inc. He joined 
the Guidance and Control Systems Division of Litton Industries, Ine. in July 
1959 as-a Senior Staff Engineer. In 1960 he became Project Manager and, 
in 1964, Applications Engineering Manager. He joined Litton Systems ( Canada) 
Limited as Director of Marketing in January 1968 and was appointed Vice- 
President of Marketing in May 1969. 


Mitchell, F. P.: Personal: Born December 5, 1922 in Stratford, Ontario; 
Married with three sons; President and Chief Executive Officer Orenda Limited; 
Director of Hawker Siddeley Canada Ltd; Registered Professional Engineer of 
Ontario; Fellow of the Canadian Aeronautics and Space Institute; Past Direc- 
tor of Air Industries Association of Canada, and The Canadian Nuclear Associa- 
tion; 25 years’ experience in Senior Engineering and Management positions 
in the Canadian Aerospace Industry. 


Stanley, F. A. (Frank): Title: Director, Vice-President, Finance & Secretary- 
Treasurer. Birth Date: January 29, 1911. Education: University of Toronto— 
B.Comm. 1932. C.A. (Ontario) 1935. Previous Employment: 1932-43, Thorne, 
Mulholland, Howson & MacPherson, C.A.’s; 1946-48, C.A.; 1943-46, Canadian 
Army; 1948-49, Loblaws Groceterias Co.—Assistant to General Manager: 
1949-54, Regent Refining (Canada) Ltd.—Secretary and Treasurer. Positions 
held at DHC; 4-1-54, Comptroller; 2-6-61, Director and Comptroller; 8-1-62, 
Director and Vice-President Finance; 8-1-65, Director, V.P. Finance and 
Treasurer; 5-3-66, Director, V.P. Finance and Secretary-Treasurer. Family 
Status: Married—1 son. Hobbies, Sports, Etc.: Golf, Curling. 


Taylor, James Frederick: Chairman of the Board, and President. J. F. Taylor 
was elected Chairman of the Board in January, 1968. He has been associated 
with Computing Devices since 1959, when he was elected to the Board of 
Directors. He was named Vice President and General Manager in 1966, and 
President in 1967. His association with Bendix in Canada goes back to 1952 
when he was appointed general manager of the Aircraft Products Division of 
Bendix Eclipse of Canada, Limited in Toronto. Prior to his joining the Bendix 
Corporation, he had held a number of senior executive positions in the Canadian 
Government and aerospace industry. Mr. Taylor is also a director of Aviation 
Electric Limited, a Bendix affiliate in Montreal, and of Fleet Manufacturing 
Limited in Fort Erie, Ontario. He is a director of Canadian Industrial Prepared- 
ness Association. 


Uffen, J. P. (Jack): Director of Research & Technical Design; born March 
2nd, 1919. Education: University of Toronto—BASc. 1944. Previous Employ- 
ment: 1945-49, National Research Council, Structures Lab.; 1949-51, National 
Research Council, Asst. Research Officer. Positions held at DHC: 3-1-51, De- 
sign Engineer; 2-52, Aerodynamics and Flight Test: 6-55, Chief Aerodynamicist; 
9-1-66, Deputy Director of Research and Future Projects; 3-1-69, Director of 
Research and Technical Design. Family Status: Married, 4 children (1 daughter 
and 3 sons). Hobbies, Sports, etc.: Music, sailing. 
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THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 


EVIDENCE 


Ottawa, Friday, June 20, 1969. 


' The Special Committee on Science Policy 
met this day at 10 a.m. 


. Senator Maurice Lamontagne (Chairman) 
in the Chair. 


The Chairman: Honourable senators, we 
have representatives this morning of four 
different companies—The de Havilland Air- 
craft of Canada Limited, Orenda Limited, 
Computing Devices of Canada Limited, and 
Litton Systems (Canada). 


As usual, those who are on my two sides 
will each make an opening statement. Then 
We will have a discussion period. I would ask 
each spokesman, before starting his remarks, 
to introduce the names of his associates so 
that we will have their names and titles in 
our record. 


When the discussion period begins, you are 
always free to refer to any of your associates 
to offer comments or to add to your answers. 


Mr. W. B. Boggs, The de Havilland Aircraft 
of Canada Limited: Mr. Chairman and hon- 
ourable senators, I am glad to be here repre- 
senting The de Havilland Aircraft Company of 
Canada Limited. The other two gentlemen 
with me are Mr. F. A. Stanley, Vice-Presi- 
dent, Finance and Secretary-Treasurer, and 
Mr. J. P. Uiffen, who is our Director of 
Research and Technical Design. 


. Ido not have a prepared statement. As you 
are undoubtedly aware, we did not submit a 
brief. Our position was that the Air Indus- 
tries Association of Canada brief refiected our 
views and that we were prepared to support 
this. We worked quite actively in assisting 
them on the presentation of the brief. 

. The existing government programs for sup- 
port of research and development in the air- 
craft industry and other industries, and for 
Supporting innovation beyond R and D, are 
very good, very imaginative. I think it is safe 
to say that the industry, as presently con- 


stituted—and we think it is successful and 
has made a major contribution—would not be 
anything like as large, as viable, or make as 
significant a contribution to the economy, if 
these support programs had not been 
available. 


Senator Grosart: Would you indicate the 
area of the programs you are referring to? 


The Chairman: Defence contracts, I would 
presume. 


Mr. Boggs: I am referring to the kind of 
support we received from the defence indus- 
try research programs, national research pro- 
grams and Votes 5 and 20, referring to both 
commercial and military aricraft. These four 
programs we have found useful materially to 
the industry. We have not used PAIT and we 
do not think PAIT as at present constituted is 
particularly a good type of program. 


Senator Grosart: Or IRDIA? 


Mr. Boggs: IRDIA has not been of advan- 
tage to us, simply because of the base, which 
in our case has been very high. I might just 
give some specifics, to show why I think 
these programs are sueful and essential. 


Our company has, in the last nine years, 
done roughly $600 million worth of business, 
of which about $80 million has been exported. 
To support that, we have spent $100 million 
out of the $600 million in research and devel- 
opment and in launching costs for new proj- 
ects, that is, 20 per cent of the sales dollar; 
and Government support programs have con- 
tributed $20 million, or about 6 per cent of 
the total. After we are through all this, there 
is 2.4 per cent of the sales dollar left as profit 
after tax, or $15 million. 


Senator Grosart: How does the 6 relate to 
the 20? Are they both percentages of the 
same thing? 


Mr. Boggs: The $600 million sales, of which 
the Government contribution has been $20 
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million or 3 per cent. And we have spent $80 
million. The sum total of the two is $100 
million, or 20 per cent total sales, which has 
been required in R and D and launching costs. 
So, that $20 million—which does not look 
like a very major factor—really is the essen- 
tial seed money from which most of this 
business grows. 


The Chairman: You would not say “what is 
$20 million?”’, though, would you? 


Mr. Boggs: You mean, too much or too 
little? All I am saying is that the history in 
the past has been good. We think the present 
programs need summary examination as 
outlined in the Air Industry Association brief. 


Mr. Chairman, we would be happy to 
answer any questions. 


The Chairman: Thank you, Mr. 
thank you very much. 


We now have Mr. F. P. Mitchell, President 


Boggs, 


and Chief Executive Officer of Orenda 
Limited. 

Mr. F. P. Mitchell, President and Chief 
Executive Officer, Orenda Limited: Mr. 
Chairman, honourable senators, ladies and 
gentlemen, before proceeding, may I 


introduce the chap I have with me, Mr. B.A. 
Avery, Director of Engineering. We appreci- 
ate the opportunity of being here today. We 
submitted a brief several months ago. It bet- 
ter contains anything I might say, and such 
remarks that I might make today a 

cally about Orenda and how research and 
development affects Orenda. 


I am not an expert on over-all research and 
development in Canda and I should hate to 
make proposals about the over-all situation. 
But as it affects Orenda, I am, of course, very 
conversant. 


One of the things in Orenda that I should 
like to discuss and tell you about is our 
industrial gas turbine engines. These were 
developed in the early 1960s, using technolo- 
gy developed in the military programs in the 
early fifties. In the early sixties we proceeded 
with our work and it went well. In fact, the 
whole program went so well that by the mid- 
1960s we ran out of technology. We continued 
development, but the basic tools in technolo- 
gy had gone on us in a very short number of 
years. This was certainly a strong illustration 
to us of the fact that technology was advanc- 
ing very rapidly and we were just no keeping 
pace. 
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This is still the case, but we have rectified 
the situation somewhat by aligning ourselves 
with a big United States company, and this 
has given us access to technology which we 
really had to have in order to advance de- 
velopment. 


We have had very little Government fund- 
ing during this particular period of time. 

Our programs that I am talking about are 
not aerospace programs. Orenda was very 
much in the aerospace business, but our prime 
research and development is not in that field. 
It is in the industrial area, and we do have a 
real challenge ahead of us in the industrial 
engine field. 


Just to give you some examples, up to 1960 
some one and a half million industrial engines 
had been sold worldwide. Between 1960 and 
1967 some 15 million industrial turbines had 
been sold. The market is growing. Competi- 
tion is growing. Technology is growing very 
rapidly. The problem of keeping up is certain- 
ly very severe to us. In fact, I don’t think 
there is any question that we need as much 
assistance as we can get. 


We are competing against giants who have 
continued in fully-funded government pro- 
grams. We do not have that assistance. 


The challenges are very severe. Whatever 
greater assistance the Government might 
give, as a result of your deliberations, would 
certainly have a very good return in terms of 
our development—both our economic devel- 
opment and our Gevelopment of new products 
for worldwide sales. 


Thank you. 


The Chairman: Thank you very much, Mr. 
Mitchell. 


Now we shall hear from Mr. Hoge, Vice- 
President, Research and Engineering, Com- 
puting Devices of Canada Limited. 


Mr. Robert R. Hoge, Vice-President, 
Research and Engineering, Computing De- 
vices of Canada Limited: Thank you, Mr. 
Chairman. Honourable senators, ladies and 
gentlemen, we were very pleased to receive 
your invitation to be here today. I should like 


to begin by introducing Mr. J. F. Taylor, our — 


President and Chairman of the Board, Mr. | 


Taylor and I are delighted to participate here 
today. We previously submitted a written 


| 


brief. I have in addition a prepared opening | 


statement to make. This statement will 
expand on our previous submission. 


May I point out that I am an engineer in 
management, and do not profess to be an | 


i 
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expert when discussing the economic aspects 
of science policy. However, I shall present my 
views, coloured as they are by our unique 
environment, in the hope that they will be of 
interest and value to you. 


We are fully in agreement with Mr. Max- 
well MacKenzie’s view expressed at a previ- 
ous hearing of this committee, with the 
Science Council of Canada Report No. 4 and 
with others who believe that Canada should 
adopt a policy of national priorities for mis- 
sion-oriented research and development pro- 
grams. Computing Devices would support the 
recommendation for two of the four program 
areas suggested for immediate planning in 
section 7(b) of the Science Council Report No. 
4. These areas are transportation and comput- 
er applications and we have the capabilities 
to participate in these programs. 


Our company endorses a policy of supply- 
ing federal funds to industrial research and 
development programs because we believe 
that government’s investment in R & D pays 
big dividends. For example, an article in the 
March 1, 1969, Financial Post estimated that 
the ultimate dollar value of sales due to 
investment by Ottawa and industry in R & D 
under the 50/50 shared-expense R & D pro- 
grams was $2,500 mililon; or for every dollar 
invested in the Vote 5 program $25 sales 
will result. 


Getting closer to home, Computing Devices 

of Canada probably would not exist today if 
it were not for federally-funded research and 
development, since the company’s first pro- 
ject was a fully-funded program to develop a 
tactical trainer for the Royal Canadian Navy. 
Our subsequent experience supports the gen- 
eral conclusion drawn in the Financial Post 
article. Later I will outline some specific 
examples. 
_. Canada currently has a policy wherein 
individual universities and companies have 
the initiative in choosing subjects and seeking 
federal grants for R and D projects which are 
not fully co-ordinated. We believe that the 
Canadian economy would be more beneficial- 
ly influenced if the majority of these grants 
were available only for R and D which was 
applied to subtasks of the major national 
programs. 

We agree with those who believe that less 
Governnient R & D money should be spent 
within Government laboratories and propor- 
tionally more in industry. Yet, as we men- 
tioned in our earlier written submission, we 
believe that there are justifiable roles for 
Government. laboratories, particularly in the 
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fields of pure research. There are many fine 
examples of successful products which are 
based on work of the National Research 
Council laboratories. But we contend that the 
development of competitive products from 
basic proven concepts is best accomplished by 
industry. The transfer interface between pro- 
duct development and production within a 
company like ours is difficult at the best of 
times. Attempting to produce a product which 
was developed by an outside agency makes 
the transfer problem even less tractable. 


It is generally known that the United States 
spends a considerably smaller percentage of 
its federal R and D funds within government 
laboraiories than does Canada. In an article 
in Canadian Business magazine for April, 
1968, Dean D. L. Mordell of the faculty of 
engineering at McGill University pointed out 
that Canada spent 78 per cent of the total 
Government research dollars in Government 
laboratories in the period 1963-64, whereas 
the equivalent figure for the United States 
was 27 per cent. The United States approach 
results in a vigorous industry competition for 
the 73 per cent of public funds allocated to 
competitive R & D contracts. Competition 
instills motivation which in turn fosters high- 
er productivity. 


Canada should consider a system whereby 
NRC laboratories would compete with indus- 
trial firms for R & D contracts in the 
applied research areas. Of course, in this type 
of competition, NRC would be required to 
follow the same accounting and costing proce- 
dures as are required in industry. Perhaps 
this method will be used more extensively if 
national priority programs are established. 


The 50/50 sharing of defence development 
expense through “Vote 5” is not a very gen- 
erous arrangement, but I think it is helpful 
when a company such as ours wishes to pur- 
sue the development of a proprietary idea, 
product or system. 


Our contracts are audited under DDP-30, 
26A, and 26B, and as a result certain legiti- 
mate costs are disallowed. An example is 
bank interest, which is now a major item of 
cost. I would also like to draw your attention 
to the fact that: (a) we must earn profits on 
other contracts in order to generate sufficient 
funds to pay our 50 per cent share of Vote 5 
projects, and (b) that we may have to termi- 
nate a project due to lack of funds just when 
we are about to achieve success. Therefore 
we believe that there should be a flexible 
arrangement on the ratio of development 
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expense-sharing rather than a fixed 50/50 
ratio. 


Now I have some specific company exam- 
ples I would like to cite of how we have used 
government R & D funds and what. the 
outcome has been. My first example is the 
development under Vote 5 of a digital com- 
puter referred to as the ADC, which stands 
for Airborne Digital Computer. At first glance 
one might rate this program as a failure 
because our goal of selling the computer in 
quantities was never realized, the ADC devel- 
opment program was started in 1961 and, 
after a series of evolutionary steps, in 1968 
we had delivered a total of 8 military compu- 
ters as parts of systems. Typically, these com- 
puters consisted of 4 boxes, each measuring 
about 5 x 8 x 1 inches. and collectively 
weighing about 100 pounds. The computers 
were designed to operate in adverse military 
environments and they could be used in a 
variety of applications, since they are the 
programable general-purpose digital type. 
The design philosophy and logic organization 
of this machine was outstanding and has 
received much praise from independent Unit- 
ed States technical consultants. 


This computer development program might 
also be considered a technical disappointment 
because, by the time the design was qualified 


to meet the military environments the 
machine was out-dated and competitors’ 
machines using more advanced electronic 


components were on the market. You might 
say it lost its sex appeal. We lost the oppor- 
tunity to develop an ADC with micro-inte- 
grated circuits because the company could no 
longer afford to invest the 50 per cent 
required, due to substantial losses on other 
development contracts. We requested 80 per 
cent funding from the government but were 
refused. 


But that isn’t the end of the story. As a 
manufacturer of computers it was logical for 
us to enter the computer systems market, and 
we proceeded to design systems around our 
airborne digital computer. This work has 
subsequently grown to the point where 
it represents roughly 50 per cent of our 
research and cevelopment activity. Most 
of this systems-work has been in the 
classified anti-submarine warfare field under 
contracts with the Canadian and United 
States Governments. Today we are recognized 
as specialists in the field and we have a capa- 
bility which is unique in the western world. 
Both the Canadian and United States defence 
departments have high regard for this capa- 
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bility. It would not exist today if we had not 
embarked on a program to develop an air- 
borne digital computer with the financial par- 
ticipation of the Canadian Government. Our 
most recent contract in this field is valued in 
excess of $3 million. 

The computer has also been used in a mili- 
tary sound ranging system, which is used to 
locate the originating point of a sound, based 
on the fact that sound travels at a known 
velocity. By determination of the time taken 
for a sound-wave front to travel between 
microphones at known locations, it is possible 
to compute the location of the source of the 
sound by hyperbolic intersection. The mili- 
tary application of this technique is to locate 
the co-ordinates of enemy weapons firings. 


A sound ranging system has recently been 
delivered to the United States Army for 
extensive trials at Fort Sill, Oklahoma. The 
future of this system is largely dependent 
upon the performance in these trials and a 
successful trial could result in sales in excess 
of $5 million. 

A total of $1.85 million federal government 
R & D funds was spent’on the ADC com- 
puter development. As an indirect result, we 
have already obtained $17,744,746 in sales of 
military computer systems which we might 
never have obtained if we had not embarked 
on developing the ADC. Additional computer 
systems business is expected to continue for 
several years, so we consider the ADC ven- 
ture an indirect success. 


Coming to projected map systems, a second 
more clearly successful development program 
in which we obtained federal support is the 
projected map system. This is a cockpit dis- 
play device which provides the aircraft pilot 
with an automatic map projection of his pres- 
ent position together with a number of other 
features. To date $1 million federal funds 
have been expended on this project and we 
have received firm contract bookings totalling 
$9,534,516 for map products which are direct- 
ly derived from our shared-expense develop- 
ment program. We believe this projected map 
product has an excellent future, including the 
commercial aviation field, and that the sales 
volume in world-wide markets will exceed 
PHI sales to date, and I will talk about that 
now. 

My next example of a product which we 
developed with Government financial help is 
the position and homing indicator, or PHI for 
short. The PHI is a military aircraft naviga- 
tion instrument which displays aircraft range 
and bearing to several pre-selected destina- 
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tions. This product has been largely responsi- 
ble for the rapid and successful growth of 
Computing Devices. The PHI was originally 
developed under a fully-funded development 
program for the Department of National 
Defence. 


Since its inception, PHI sales of various 
configurations have totalled $56 millions and 
have resulted in our payment of $1 million to 
the Crown in royalties. We understand that 
Canadian Patents and Development Limited 
has earned approximately $3.4 million in roy- 
alties since its inception in 1947 although it 
handles the bulk of Crown patents. Therefore 
our PHI royalties have accounted for slightly 
more than 30 per cent of the CPDL earnings. 


Now, what about the effect of foreigh own- 
ership? It is frequently suggested that 
Canadian subsidiaries of major United States 
companies are not good Canadian citizens. We 
believe that Computing Devices has been a 
very good Canadian citizen. Although our 
major shareholder is a United States firm ina 
business area similar to our, we develop 
products for sale in world-wide markets. We 
are expected to live and grow through sale of 
products developed by our own engineering 
organization. Bendix Corporation does not 
market products which compete with ours in 
the United States. They have not gone into 
the fields of (a) Sound Ranging (b) ASW 
Research, (c) Photo-Reconnaissance Camera 
Control Systems, (d) Position and Homing 
Indicators, (e) Projected Map Systems. In 
fact, Bendix helps us sell our products in the 
United States and in the world markets. 

Dealing with company investment in R & 
D, we believe that the management and 
shareholders of Computing Devices have also 
permitted liberal investment of disposable 
income in R & D. To illustrate, for the five- 
year period ending September 30, 1948, our 
sales were $97 million, and from this we had a 
disposable income of $6.8 million. Now this 
disposable income was used as follows; com- 
pany funded R & D, $5.6 million, income taxes 
$400 thousand and dividends paid to share- 
holders $800 thousand. 


Senator Grosari: Excuse me. How do you 
define disponsable income in the corporate 
sense if you include taxes? This seems to be a 
somewhat different definition from that in 
the income sector. 


The Chairman: It would correspond to profit 
before taxes. 


Mr. Hoge: Yes, profit before taxes, if you 
Wish. E 
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Senator Grosari: Oh, I see; but what is 
your income tax in your distribution? 


Mr. Hoge: It was $400,000 over this five- 
year period; and this period spans a period in 
which we sustained substantial losses, in 1966. 


Senator Grosart: But, if you define “corpo- 
rate disposable income” ag “profit before 
taxes,” I do not understand why you have a 
tax item in the distribution of your disposable 
income. 


Mr. Hoge: Maybe I should 
to explain that. 


ask Mr. Taylor 


Mr. James F. Taylor, Chairman of the 
Board and President, Computing Devices of 
Canada Limited: That is the money we had 
available after all other charges. 


Mr. Hoge: After we paid for the cost of our 
Sales, but not including the company’s contri- 
bution to R & D. 


Senator Grosart: I am only questioning, if 
corporate disposable income is profits before 
taxes, I do not understand why you have a 
tax item of $400,000 in there. 


Mr. Hoge: I did not call it that, but “dis- 
posable income”. I got the data from our 
financial man, and I will not argue about why 
he did it that way. I checked it out against 
the financial statements of the company, and 
it fits; but I am not an accountant. At any 
rate, we have invested seven times as much 
of our income in R & D as has been paid to 
shareholders in dividends. 


The following data corresponds to the year 
ending 30 September, 1968: 
Net Profit before Research and Engineer- 
ing Expense $1,406,000. 
Research and _ Engineering Expense 
$780,000. t 
Profit on Canadian Operations $626,000. 


Thus, in 1968 we spent more for R & D 
than we had left as profit on our Canadian 
operations. Fortunately, we had some addi- 
tional profit from our U.K. subsidiary. 


In conclusion, I believe our company situa- 
tion may also help illustrate the importance 
of full-funded R & D programs. 


Previously I indicated that in the last five 
years our cumulative investment in R & D 
has been $5.6 million. Last year it was actual- 
ly $780,661. Limits on these levels are set by 
the profitability of our manufacturing busi- 
ness. If the only kind of R & D funding 
support available were the 50-50 sharing 
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arrangement under Vote 5, then our gross 
level of R & D activity would be reduced to 
a very low level indeed. However, we are 
able to get significant fully-paid R & D 
programs, mainly from the U.S., so our actual 
level of engineering this year will be slightly 
over $6.8 million. Thank you, gentlemen. 


The Chairman: Thank you very much. 


Now, Mr. John D. Freitag, President and 
General Manager, Litton Systems (Canada). 


Mr. John D. Freitag, President and General 
Manager, Litton Systems (Canada): Thank 
you, Mr. Chairman. Honourable senators, 
ladies and gentlemen, I am grateful for the 
opportunity to appear before you this morn- 
ing. Before I make some comments on the 
brief we have submitted, I would like to 
introduce to you the other members of our 
organization who are here today: Mr. L. A. 
Borth, our Vice-President of Engineering; Mr. 
R. E. Marcille, our Vice-President of Market- 
ing; and Dr. John J. Green, our Director of 
Government relations. 


Litton Systems Canada is a wholly owned 
subsidiary of Litton Industries Incorporated, 
an international company with 219 plants in 
35 countries. Our Canadian company manufac- 
tures modern, advanced electronic equipment 
for ground, airborne and shipboard applica- 
tions. In the nine years of our existence this 
Canadian company has exported more than 
$250 million-worth of such equipment. 
Although the defence market for this type of 
equipment has declined in Canada and in 
other parts of the world to some extent, Lit- 
ton Systems has been able to maintain its 
production levels in the export market 
because of our competitive costs and ability 
to produce in quantity to a very high stand- 
ard of quality. 


The policy of our parent company has 
always been to encourage us to exploit new 
markets wherever possible, based on product 
improvement and innovation derived from 
the technology we have acquired. I know that 
from time to time there have arisen in Cana- 
da some doubts about foreign ownership 
within the technologically advanced second- 
ary industries. The view is sometimes 
expressed that the subsidiary company enjoys 
fewer opportunities for enterprise than the 
domestically owned company. In the case of 
our own company our experience has shown 
that this criticism is not valid. In one recent 
example, our parent company in California 
developed an inertial navigation system for 
commercial aricraft. The corporation has now 
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decided that the exclusive manufacture and 
further development of this system, for the 
world-wide market, will be undertaken by 
Litton Systems. This system, the Litton LTN- 
51, which eliminates the need to carry a 
human navigator, was chosen to equip the 
several aircraft used by the President of the 
United States. It was selected for installation 
on the Anglo-French Concorde supersonic air- 
craft, and has been chosen by such major 
carriers as Air France and American Airlines 
for carrier personnel and freight transporta- 
tion. The market for this equipment is rapidly 
expanding and promises to create a multi- 
million dollar production demand. We are 
cautiously looking forward to this. 


Our engineers have developed a good 
capacity for innovation using a combination 
of imported and indigenous technology. This 
has been particularly noteworthy in the area 
of specialized electronic test equipment as 
required in the factory, at service depots and 
at the aircraft flight line. We have developed 
in Canada an export market for this type of 
equipment and are receiving multi-million 
dollar production contracts—just recently, a 
new contract with the U.S. Navy, for flight 
line test equipment for the check-out of sys- 
tems in the P-3B Orion anti-submarine patrol 
aircraft. 


I do not wish to comment on the Canadian 
Government financial support programs for 
research and development in industry in 
Canada, except to remark that we have had 
experience with the defence industrial 
research program of the Defence Research 
Board and also with Vote 5, the defence 
development sharing program of the Depart- 


ment of Industry, Trade and Commerce. We 


attribute to this support from the Canadian 
Government some of our success in capturing 
new production programs representing 
advanced technology. Specifically, this was a 
factor in the decision to put the LTN-51 pro- 
duction into Canada. 


This support has also enabled us to engage 
in several important research programs. One 
of these is in the field of pattern recognition 
and utilizes techniques derived from hologra- 
phy. Another is concerned with the automa- 
tion of the design of digital computers. We 
believe that in both of these areas we are on 
the brink of the state of the art and are 
pushing it constantly. 


In the light of these accomplishments, and 
addressing ourselves to the questions raised 
by your committee, we believe that develop- 
ment, not research, is the prime need at this 
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time, since it offers the more immediate 
return in marketable products, and therefore 
increasing labour opportunities. 


We agree. with previous witnesses who 
have pointed out the disproportionately low 
level of development in relation to the 
amount of research done in Canada as com- 
pared with other countries with progressive 
technologies. The development expenditure in 
Canada needs to be increased Significantly. 


In comparing research with development, 
we are very cognizant of the different manner 
in which the results of the two activities are 
handied. Research results are normally pub- 
lished as soon as possible and broadcast to 
the international scientific community. 
Aggressive entrepreneurs in other nations 
have access to such results and can apply 
them for some innovation on almost the same 
footing as in the country of origin. On the 
other hand, development, and _ applied 
research results, are almost always protected 
by not being published until they have been 
commercially exploited to the benefit of the 
country of origin. An additional comment is 
that the pay-off from basic research is usually 
a long term proposition whereas the returns 
from applied research and development are 
potentially more immediate. 


In our opinion the best way for the federal 
Government to encourage fruitful research 
and development in Canadian industry is to 
create a climate of opportunity. In the same 
way that the technological goals of the United 
‘States space and military programs have 
provided a favourable climate for industrial 
developments in that country, national pro- 
grams in Canada of adequate magnitude and 
challenge could react similarly on our indus- 
tries. The national programs need not be as 
“far out’ as the United States space program 
which contained goals more suited to their 
Size, posture and state of technical advance 
than to ours. On the contrary, suitable pro- 
srams here should be more directly oriented 
to our current national needs and aspirations 
yet would contain scope for the application of 
modern science and technology. 


Across the spectrum of research and devel- 
Opment, scientific activity is characterized by 
a varying degree of mission orientation which 
Is meaningful for economic development in 
dur technologically based society. The dia- 
logue between government and industry 
which is now under way in Canada appears to 
de bringing out the pont that the expenditure 
»£ public funds necessitates a decision as to 
where in the spectrum the major support 
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should be given. The answer to this question 
must surely lie in the immediate needs and 
aspirations of a country; and as these may 
change with time so too the emphases on 
research within each branch of science or 
engineering will shift in response thereto. We 
believe that at the present time Canada has a 
long term need for national economic devel- 
opment based on accelerating the growth of 
technology within its industries to retain or 
improve their competitive position in world 
markeis. 

An improvement in the collaboration 
between universities and industries would 
make the university more responsive to the 
specific manpower requirements of industry. 
Our own experience is that it is difficult to 
find specialists in some of the areas in which 
we are interested. 


In conclusion, as a subsidiary Canadian 
company of a United States parent, we 
believe that foreign ownership can be most 
beneficial in that it allows the importation of 
technology as a base for further innovation 
and motivation of personnel. Because the 
pace of development is so rapid, if Canada 
does not import advanced technology we are 
not generally in a position to develop it our- 
selves on any reasonably competitive time 
scale and with any reasonable expenditure of 
Canadian funds. It is our opinion that foreign 
technology is only available to Canadian 
industries in a timely and suitable manner 
through the subsidiaries of foreign firms. This 
establishes a base from which a lesser amount 
of Canadian resources can be applied to 
achieve product goals that would otherwise 
be unattainable. 


The Chairman: Thank you, Mr. Freitag. 
Reference has been made to the brief of the 
Air Industries Association of Canada. This 
reference was made, in particular, by Mr. 
Mitchell. I see that in our audience this morn- 
ing we have the President of this association, 
Mr. David Golden. Mr. Golden, as your brief 
has already been mentioned will you please 
feel free to participate as you wish in the 
discussion? 


Senator Grosari: I suggest, Mr. Chairman, 
that you have Mr. Golden come up to the 
front. 


Mr. David Golden, President, Air Indus- 
iries Association of Canada: Mr. Chairman, I 
thought I was appearing on the 24th. I am 
just sort of scouting today. We are due to 
appear before you on June 24 at 3 o’clock. 


The Chairman: Yes, next Tuesday. 
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Senaior Grosari: I was suggesting a sneak 
preview. 

My first question, Mr. Chairman, will be a 
general one. We have heard a good many 
complaints about the existing government 
incentive programs, generaily with the 
suggestion that a tax incentive type of pro- 
gram would be preferable to those that we 
have. Another general statement that seems 
to have come out is that the defence industry 
support is more effective than that in the 
civilian sector. 


My first question is: What is industry as a 
whole doing to get these messages through to 
the Government? I ask the question because 
here we are, a committee of the Senate, hear- 
ing these same complaints over and over 
again, yet we have had no evidence that there 
is an overall industry effort directed towards 
bringing these matters to the attention of the 
Government. 


In a brief yesterday we had the statement 
that there was no such overall industry R & 
D grouping. It is all very well to complain 
about the Government not co-operating, not 
co-ordinating, and not consulting, but what is 
industry doing as a whole? Would anybody 
care to comment on that? Is there a need for 
this, or would you prefer everybody to go his 
own way and get as much for his particular 
industry as he can out of the Government. 
and let the devil take the hindmost? 


Mr. Mitchell: R & D, as it cuts across 
industries such as the pulp and paper indust- 
ry, the aerospace industry and the electronics 
industry, is so different that there is really no 
basis for discussion between the various types 
of industries. 


The Chairman: We see a lot of common 
interests when we read these briefs. 


Senator Grosart: I find this a most amazing 
statement, because almost everybody else 
with just a diverse components in their mar- 
keting and their development of products has 
done this. All the farmers do not grow 
wheat—some of them grow sugar beet—yet 
they manage to get together. All the labour 
unions are fighting each other, they have 
jurisdictional disputes, but they manage to 
get together. What I am suggesting is that 
surely it would be helpful to the Governmen: 
if industry as a whole came up and said: 
“Here is a better distribution of your funding 
of R & D as between the performance sectors, 
if you like, or as between the categories of 
R & D.” Everybody comes up with a different 
figure. The Litton brief on page 6 quotes the 
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now well known OECD comparison between 
the United States and Canada. Would it not 
make sense for industry to take the one we 
are discussing, the development component, 
where in the United States federal funding is 
65.6 per cent and in Canada 37.0, come up 
with something helpful to the Government 
ana say it should be 50 per cent in Canada? I 
am sure that anybody in government would 
look at these figures and say that they are not 
very different. Development and applied 
research together are 87 per cent in the Unit- 
ed States and 77 per cent in Canada; it does 
not lock a great disparity, although maybe it 
is. These are ihe kind of questions, it seems ~ 
to me, industry could usefully do its share in 
asking. Industry could say that all govern- 
ment departments should somehow be got 
together and coordinate their funding. Surely 
industry can contribute something. : 


Mr. Boggs: Speaking from one segment of 
industry—although I may be pre-empting Mr. 
Golden on Tuesday—Ii was chairman of the | 
Aerospace Association last year, which repre- 
sents a_ significant segment of Canadian 
industry, particulariy the one that has been 
through and had access to these problems. I 
can assure you that that segment of industry 
speaks with one voice. We have been 
involved in many direct representations to 
appropriate government officials on exactly 
the same basis as that discussed in the brief. 
So, whatever you are getting here, where you 
may have 20 separate companies in the aero- 
space industry submitting briefs, I do not © 
think it is fair to say that that segment ofme 
industry has never spoken. We have spoken 
with one voice, and spoken very loudly. Mr. |; 
Golden can be heard from here to his office | 
without using the telephone. We have spoken 
very loudiy and firmly on all these matters. — 
Just by virtue of having this meeting you are | 
not reaching a whole new set of circum- | 
stances. I think the position has been made 
clear, but unfortunately we have not always i 
been listened to. "| 


Senator Grosart: I am sure you mean that 
your suggestions have not always been taken, — 
not that you have not always been listened to. — 

Mr. Boggs: I beg your pardon, we have 
been listened to. To the extent that the 
philosophy is that there is an instrument in 
Canadian business that could speak for all 
business collectively in the same manner, itis | 
something I find a little difficult to assume — 
could happen. Maybe it should, but I think — 
there are some tremendous disparities of |, 
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problems and requirements between indus- 
' tries. I am not sure that you can get them to 
_ speak with one voice. 


Just as an example, in the systems industry 
we are always having thrown in our teeth the 
idea that an automotive type industry is 
somehow the solution to our problems. The 
_ automotive industry is structured completely 
differently from any other industry in Cana- 
da, so is the aerospace industry, so is the oil 
industry and every other industry. There is a 
commonality, but to get them all together to 
speak with one voice frankly boggles my 
imagination. Maybe we could, but I agree 
with Mr. Mitchell that it would be very diffi- 
cult to make it happen. I do not think labour 
speaks with one voice really. I think that is 

an over-simplification, if I may say so. 


Senaicr Grosari: Yes, it is bound to be; if 
you take the chronology of the labour voice it 
-is an over-simplification. I can remember, as 
Iam sure you can, when every union came in 
Separately, which gave the decision-makers 
the excuse to say, “everybody is giving us 
different advice. How can we satisfy every- 
body?” The ING decision is an almost perfect 
example of this. One of the two main reasons 
the Government gave for abandoning—tem- 
porarily we hope—ING was that the advice it 
/was getting from the science community was 
conflicting. I do not particularly blame the 
| Pee for that decision in view of the 
very conflicting advice that was suddenly 
‘thrown in the face of the Government when 
they had to make the decision, 


_ All I am suggesting is that industry itself 
might find some R if not D project on nation- 
al science policy as it affects industry. Why 
‘do you not do some research, put out some 
‘papers? Private planning associations and 
various other people do. Industry itself is 
always saying to the Government, “Why don’t 
you do it?” I have been guilty of that. Before 
[ was in my present position I have come 
own here with delegations, and it was 
always the same, we said to the Government, 
You do something”. I am not being critical 
‘M saying this. I am really just wondering. 
-lould you make any suggestions? 


| Mr. Mitchell: We know what you are say- 
ing. R & D is one rather small facet of the 
‘trains imposed on Canadian business. These 
trains are very, very severe on Canadian 
lusiness. Things are changing, moving from 
jae domestic to international markets; all 
vinds of things affect our industry, and there 
‘re all kinds of strains. R & D is only one 
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of these strains, so it is putting a little pres- 
sure on to say that we must get together all 
the specific elements when there may be 
more important things with which we have to 
concern ourselves. 


Senaior Grosart: I do not Say you must. In 
the Orenda brief we are told that relative to 
world-wide competition the scale of techno- 
logical advancement—in Canada I presume— 
is slipping downwards. That statement is 
repeated. If the whole country is slipping 
downwards relative to other countries in 
technological development, this is a pretty 
important strain for indusiry to take a look 
at. 


Mr. Mitchell: I agree 100 per cent, Iam 
merely illustrating that there are other strains 
that are equally important and equally 
pressing. 


Senator Grosari: That is part of the busi- 
ness of private enterprise, to look at the 
Strains and say what should be done about it. 
I only make this as a suggestion. It is an 
aspect that concerns me, because I know 
there is some resistance in the science com- 
munity generally, and there seems to be the 
same resistance in industry. It is perhaps 
understandable. I merely suggest that it 
would be very useful if there were a Canadi- 
an industry research and development 
association that came up with some figure. I 
think we would all agree that the evidence 
before us from all sectors is so conflicting 
that it would be very difficult for us in this 
commivtee at this moment to say to govern- 
men., “All right, next year here is a balance”. 
The universities say there should be more 
funding in the universities and you say no, 
more shouid be going into industry. I am 
quite sure that if we sat down with the in- 
house people, as a group, they would say, 
“Do not be very careful about moving any of 
your funding out of our laboratories.” It is 
the reconciliaiion of these conflicts that, if I 
know anything about Government, is the way 
to get action from Government. 


The Chairman: I think Dr. Green wanted to 
make a comment, 


Dr. John J. Green, Director of Government 
Relations, Lition Systems (Canada): I am 
John Green of Litton Systems. I did want to 
add a word to what Mr. Boggs said and point 
out that the Electronic Association of Canada 
which already appeared last week before this 
committee did put a submission to the Gov- 
ernment on the problem of increasing the 
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technological capability of Canadian industry. 
In that document we did discuss the support 
schemes of the Government for industrial 
research and development. We hinted at what 
might be a good figure by saying no other 
western country spends less than 50 per cent 
of its Government money in industry. I 
should also like to remind Senator Grosart 
that there is an association, to which I 
referred last week, called the Canadian 
Research Management Association, which is 
composed of research directors and man- 
agers primarily from industry, but also 
representative to a lesser extent of both gov- 
ernment and university. 


As I. have said, we have tried to steer clear 
of being a pressure group or a lobby, but I 
think we must re-examine our terms of refer- 
ence in the light of Senator Grosart’s com- 
ments to see whether or not we could perform 
a very useful function by discussing some of 
the things that he said, particularly his very 
last and interesting suggestion that industry 
itself might initiate a research, if not a devel- 
opment program, to study this problem of 
funding from government for research and 
development in industry. 


Senator Grosart: If I could follow up with 
another question. It is really a specific area 
where this kind of research might yleld some 
results. I am speaking now of the comments 
that have been made on foreign control. We 
all know the public concern about this and 
the concern in government. We have had evi- 
dence from some industries of a _ specific 
industry policy between the parent company 
and the subsidiary where there is an alloca- 
tion of specific fields of research and develop- 
ment to the Canadian company and an alloca- 
tion of a specific percentage of sales. Perhaps 
this is not an allocation in terms of percent- 
age, but it works out at a percentage. The 
figures I have seen would tend to support 
the statement that has been made here that 
foreign owership has far more pluses than 
minuses in the R & D field. The kind of thing 
that I feel industry might do, if it was 
interested in this suggestion, would be to 
bring this together and give us the figures for 
R & D for all Canadian subsidiaries. 


Someone sent out a questionnaire. We have 
this and that seems to have a very good 
record. We want to ask, is this applicable to 
the whole industry picture? This is the kind 
of thing that I feel could be done and I think 
industry can make out a first-class case for 
itelf, but I do not think it is going to be done 


Special Committee 


on an individual basis where individual com- 
panies are going to a whole group of sepa- 
rate individuals in the Government and deal- 
ing really only with a specific. What kind of 
support can we get for project “Y’’? 

My final question, which really leads out of 
this, is why is it that the defence support 
program DIR, and the National Research pro- 
gram, seems to be so much more acceptable 
than those in the civilian sectors? What are 
the differences that lie between the two 
types? 


Mr. Mitchell: Are you talking about Vote 5 
versus, say, PAIT? 


Senator Grosari: I prefer to take the two 
sectors as a whole rather than get into 
individual programs, because there does seem 
to be a different Government philosophy in 
the funding between the defence side and the 
civilian side. 


The Chairman: There are defence contracts 
too. 


Senator Grosari: That is that I am asking, 
what are the approach differences and why 
are they more acceptable and why do they 
exist? 


Mr. Mitchell: If we talk about PAIT, for 
instance, which is strictly a commercial pro- 
gram to help commercial development in R & 
D, financially it is not a good program. It 
required the pay-back and compound interest 
from the pay-back. We can prove that using 
PAIT costs us more money than taking it out 
of our own company. 


Senator Grosart: I do not want to go over 
that argument; we have had it twice in a 
row. 


The Chairman: 
successful? 


Even if you are not 


Mr. Mitchell: It is a risk-sharing basis and 
this is the element that comes into the thing. 


Senator Grosart: Nobody has yet explained 
to me why anyone would complain too much © 
about interest if you are going to get either 
100 per cent of your money back if you are 
unsuccessful or 50 per cent back if you are 
successful. | 


Mr. Mitchell: It is a question of corporation © 
taxes. | 


Senator Grosari: I will take money tomor- 
row from anybody at twice the commercial | 
rate if they will give me back half of it free 
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if my project is successful and give all of it 
back to me if it is unsuccessful. I would not 
worry about interest rates. 


Mr. Miichell: I am afraid I do not follow 
that. 


The Chairman: In what way? 


Mr. Miichell: What do you mean by giving 
it back when you say you get 50 per cent 
back or 100 per cent back? 


Senator Grosart: This is what is called, in 
all the briefs, the pay-back. This is the Gov- 
ernment funding of your expenditure on the 
particular project. 


Mr. Mitchell: They put up 50 per cent of 
the fund and then you go ahead and spend 
this and start getting it back and pay back 
the 50 per cent and in the meantime you pay 
compound interest. 


The Chairman: If you are successful. 


Mr. Miichell: If you are not the whole thing 
goes down the drain. If you take a look at 
this thing and write it off against profits, 
which reduces your corporation tax, you pay 
less. Therefore, really the effect of financial 
assistance is just about non-existent. 


Senator Robichaud: Would you take a risk 
of going ahead with a certain project if that 
50 per cent was not available? 


Mr. Miichell: In my particular case the risk 
involved—we feel satisfied with the risk. We 
are willing to take the risk and spend the 
money. What we really need, as far as we are 
concerned, is to stretch our research dollars. I 
do not need financial assistance nor do I want 
risk-sharing. I just need to stretch that dollar 
as big as I can in order to get more out of it. 
It comes down to that. If there are programs 
that allow me to stretch my research dollar in 
Size this is going to help. 


Senator Grosart: I do not want to pursue 
that argument. What is the major difference 
between the two types of funding? 


Mr. Boggs: I think there is an oversim- 
plification here. The DIR, NRC type of sup- 
‘port is really not defence oriented. DIR has 
been used as an instrument and in my opin- 
jon it has not been defence research. It has 
been a 50 per cent on the dollar grant to 
assist more fundable R & D. Is that not 
Correct, Mr. Uiffen? 


Policy 8283 


Mr. J. P. Uiffen, Director Research and 
Technical Design, The de Havilland Aircraft 
of Canada Limited: In defence of the 
administering of that program when one 
takes a long view, it is typical to say that any 
phase of research is not defence oriented. I do 
not want to have any implication from us 
here in the committee in that regard. 


Mr. Boggs: It is not defence research on 
one side and on the other side the Vote 20 
and Vote 5 and PAIT being strictly commer- 
cial. I think it is going too much as a black 
and white situation. I do not think that is 
really true. 


Mr. Uiffen: I do not think it is true either. 


Mr. Boggs: The money is tended to be 
spent for more fundamental research, 50 
cents on the dollar, and this has been the real 
money from which the defence technology 
grows. 


Senator Grosari: Let us take DIP as an 
example. 


Mr. Boggs: DIP is both viable and it was 
levied originally as defence, but in actual 
practice the money has been used on both 
defence and civil projects. I do not think 
there is a delineation between the two. In the 
three cases DIP, DIR and NRC funding, our 
objection is that we are trying to stretch our 
own research and development dollars as far 
as we can. These have been historically 57 
per cent of the dollar programs. 


We say we have only so much money for 
research. We would like, if possible, these 
programs to be more flexible. In some cases, 
to get the 75 cents on the dollar. Or, if possi- 
ble, we would like 100 per cent funding of 
research program—of which there are very 
few in Canadian industry, whereas in the 
United States you get a great many 100 per 
cent funded programs—mostly, military. In 
other words, we cannot compete, we do not 
think, with an industry that has 100 per cent 
research dollars where we have 50 per cent 
research dollars. That is our objection in that 
area, but that is not civil versus defence type 
of funding. 

In the Votes 5 and 20, those are DIM and 
DIP programs, and they have done a lot for 
Canadian industry. 

Our view there, further, is that it is feasi- 
ble, if the funds are available, we think these 
programs should be broadened, where the 
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takes you through engineering and through it 
and pre-production. 


We are competing in the world markets in 
many cases with programs that are supported 
with the same kind of funding, only the fund- 
ing goes to 50 per cent on the dollar, or more, 
up to the point of production of the program. 


In other words, they get a higher Govern- 
ment start than 50 per cent on a bigger base. 
They take the total launching costs of an 
aeroplane, for example, and put 50 per cent 
on that. 


To be specific, in the case—as I think about 
our company’s hisitory—we have spent rough- 
ly $60 million on R and D, but the classical 
definition—and in addition we have spent $40 
million more in the launching costs on these 
programs and making them commercially via- 
ble. So we spend $100 million and the Gov- 
ernment pays $20 million for the dual 
purpose. 


I can give a comparable situation where, in 
another country, another company, that $100 
million would have been supported 50 per 
cent in total by the Government. So they 
would have put $50 million in, instead of the 
$20 million. 


We are not saying that the country can 
afford it, but we are saying that that kind of 
thing should be looked at. It is a situation, a 
climate in which we are living, in competing 
with that kind of situation, and have been 
reasonably successful so far. 


Senator Grosart: Are you really saying that 
the risk factor in an R & D expenditure by 
Canadian industry in marketwise higher than 
in the United States and therefore it it were 
to have industry funded or cost shared on R 
& D, there must be a higher level of Govern- 
ment support? 


Mr. Boggs: Than in the United States? 
Senator Grosart: Yes? 


Mr. Boggs: If you pool defence and civil 
together, there is far greater Government 
supported percentagewise in the United 
States than there is here, because a high per- 
centage of the United States business is mili- 
tary business, with the high percentage of 
United States funded research programs. 


But proportionately we are not asking for 
more than that. We are getting specifically 
less. I do not think we want to try to compete 
with that... g 
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risk is higher in Canada, the necessity for 
Government funding is actually higher than it 
is in the United States, if we are really to 
develop an indigenous technology? 


Mr. Boggs: Yes, we think so. 


Senator Cartier: Following along the lne 
introduced by Senator Grosart, there is a 
wide area of agreement in the brief we have 
before us this morning and the plain areas of 
agreement in all the briefs we have had from 
industry. 

They have all agreed, for example, that the 
NRC program and the defence research pro- 
grams are for some reason more suitable, 
more acceptable. They agreed that PAIT is 
practically useless to have. They agreed that 
our tax system is disincentive rather than an 
incentive. They agreed that there is a big gap 
in communications and relationship between 
industry and the universities, an almost 
unbridgable gap, according to some. 


One cannot help feeling that they are all 
saying the same thing and it would be more 
forceful if they would say it... 


The Chairman: Together. You could go on 
and say they all agreed also that there should 
be, relatively speaking, more development, as 
opposed to research. They all agreed that 
there should be more R & D in industry 
rather than in government. 


Senator Carter: And that the concept of 
R & D should be expanded to include 
innovation? 


This is in all these briefs that we have had 
from industry. It is amazing that they cannot 
say it together, rather than one at a time. 


I would like to follow that, because the 
representatives of Computing Devices made 
ihe point that research and development pro- 
grams are too short-range, mostly under three 
years and some of the shortest are twelve 
months—instead of what he _ considered 
should be a long-range program, from seven 
to 15 years or possibly even up to 20 years. 
That brief also makes the point that our pres- 
ent tax system is a distinctive instead of 
being an incentive. 


On page 3 of the appendix to that brief, he 
says: 


The pathway out of this impasse is 
clear and simple and likely to have tre- 
mendous economic results to any country 
that has the courage to try it—within 


10-15 years. Nor need it cost the Govern- | 
ment anything in the present for this — 


i 


Senator Grosart: Are you saying that if the 
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potential future return. It merely 
involves shifting the ground rules so the 
serious disincentive, which faces all cor- 
porations, to engage in longer range R 
& D directed to economic growth, is 
changed to an incentive. 


Then he asks how it could be done and he 
oes on to give his view, and I should like to 
read these two short paragraphs into the 
record: 


How to do it? There seem to be two 
essential changes in the Corporation tax 
rules as they pertain to R & D, and two 
safeguards and one rule. 

The two changes are: 

1. Special tax treatment for the expense 
of all R & D programs in a corporation 
which are aimed at goals like 3-6 above— 
such that all of these costs plus a small 
incentive margin (say 10 per cent) are 
deduc'ible from the corporate tax in the 
current year. This would have the 
immediate result that the corporation 
could not afford this year to be without a 
long range R & D program. 


And then paragraph 2: 


Special tax treatment for any new bus- 
iness, new product or process issuing 
from such an R & D effort, during the 
first 5-10 years of its ‘business’ existence. 
This could be absolution of earnings from 
all corporate tax for the first 5 years, tax 
at half rate for the next 5 years, and 
thereafter the tax reverts to regular 
rates. This would have the immediate 
result that the corporation would ener- 
getically try to manage its longer term R 

| & D so as to obtain the special profits 
| from these tax concessions. 


I should like to get the opinions of the 
other witnesses on these proposals as a way 
of improving our present research programs 
and encouraging longer range programs ins- 
tead of short-range programs. 


__ Mr. Hoge: I should like to make one com- 
ment, senator. I did not realize that the cover 
page was not on this appendix. I should not 
take credit for it. It came to me from Dr. Les 
Cook who is an assistant to Dr. Schneider at 
the National Research Council. I asked one of 
‘my assistants, “Can you pick any holes in 
‘this? Does it create a beneficial situation?”, 
and he confirmed that it would but he was 
‘not convinced that it would be better for our 
‘sompany in the military business in the kinds 
‘of support we have now. He says that he 
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believes that it would probably be better than 
the kind of program such as PAIT is in the 
commercial side of the market. 


I wanted ‘o be sure that you knew this was 
not my work. Dr. Les Cook deserves any 
credit that might come from this. 


Senator Carter: I just wanted to see the 
reaction to it. 


Mr. Mitchell: I should have to study it real- 
ly in order to see what the impact is. Any tax 
incentives, of course, are extremely important. 
We pay very high corporation taxes now and 
a lot of money goes out that way. If some 
money could be retained for research invest- 
ment, it would be bound to have a beneficial 
effect. 


The Chairman: Are we not more and more 
going to the suggestion that, irrespective of 
the programs, provided you have more 
money from the Government you will do 
more research? 


Mr. Mitchell: That is right. It does not 
really matter where it comes from. 


The Chairman: Why have four or five diff- 
erent programs, then? 


Senator Grosart: I don’t understand that 
remark. You say it does not really matter 
where it comes from. According to the evi- 
dence we have had it does matter very much 
whether it comes by way of a grant or a 
pay-back allowance or from a tax incentive. 
Your remark may have been just off-hand. 
Nevertheless, this raises the question whether 
it would disturb anybody if there was a very 
significant change in Government policy to do 
practically all of its funding by tax incen- 
tives. But this might distort our public ac- 
counts. Everybody is interested in the level of 
Government revenues and expenditures. You 
distort these accounts very greatly, if you 
have a substantial part of your expenditures, 
Which is what this is, not showing in your 
public accounts. 


Mr. Boggs: Do you have any comment on 
that, Mr. Stanley. 


Mr. F. A. Stanley, Vice-President, Finance, 
and Secretary-Treasurer, The de Havilland 
Aircraft of Canada Limited: Mr. Chairman, in 
De Havilland we would much prefer the 
funding system to the tax incentive system, 
owing to our experiences of having had losses 
two or three years in a row in funding the 
kinds of expenses we are really not talking 
about here, namely, launching costs. In re- 
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spect of that, tax incentives for research and 
development would be useless to us for per- 
haps two or three years in a row. Therefore, 
we really would prefer the funding. 


Mr. Boggs: I should think a straight tax 
incentive program would tend to create a 
situation that would be more difficult to con- 
trol. That is just my observation. 


Now, people sit down and look at a specific 
program or a specific project and it is agreed 
or not agreed that it will be supported. 
However, a lot of people resent Government 
interference in business. Certainly, there are 
times when it goes too far, but in the pres- 
ent technique of administering Vote 5 and 
Vote 20 the Government tries to sell the fact 
that a program is good and that it should get 
support. So there is a control factor in there 
that might be lost if the system was simply 
one of tax incentives. As I said, that is just 
my observation, and I might be quite wrong 
in saying that. 


Senator Grosart: I gather you would not 
recommend an across-the-board tax conces- 
sion for all research and development in 
industry? 


Mr. Boggs: Not without a lot more study 
than we have given the matter. 


Mr. Miichell: The advantage in the sugges- 
tion of having an over-all tax incentive pro- 
gram would be the great reduction in 
administration costs. You would probably 
get more out of the dollar that way than by 
going through the channels and then back to 
industry again. Because of that advantage, 
therefore, it is worthwhile contemplating. 


Senater Robichaud: On page 11 of the 
Orenda brief it says clearly that tax incen- 
tives should apply to all research and devel- 
opment carried out in industry and should 
not be restrictive as now constituted. 


Mr. Mitchell: That was in relation to 
IRDIA. That was a comment against those 
particular incentive programs. Our position 
has been that we have not been able to take 
advantage of IRDIA because of the associated 
company aspect, which means that we get no 
advantage from it because of the base year 
calculation. If it were broadened to reflect all 
research and development, then it would defi- 
nitely be a real advantage. 


I think there is a lot to be said for tax 
incentives as a method of pushing research 
and development, and the prime reason for it 
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would be because it reduces government 


administration costs. 


Senator Grosart: Actually, what we are 
talking about is a form of government con- 
trol. We are told by the people in the 
Treasury Board that this philosophy is very 
important to them and that they must main- 
tain this kind of control over the expendi- 
tures of public funds. 


Mr. Mitchell: In other words, if it is a tax 
incentive, it is still public funds. That is the 
point you are making. 


Senator Grosart: Yes. There is a responsi- 
bility on the political decision-maker to be 
able to say why he took so much money out 
of the taxpayer’s pocket—and it does not 
matter how he does it. He must be able to 
point to the benefit to the taxpayer or to the 
nation as a whole. 


Senator Carter: Mr. Chairman, practically 
all of the witnesses we have had before this 
committee—I can think of no exceptions— 
have agreed that transportation should be one 
of Canada’s national science goals. The En- 
gineering Institute, particularly, called specifi- 
cally for the development of a short take-off 
aircraft. Now, De Havilland has specialized in 
that field; we are all aware of the great con- 
tribution De Havilland has made in the field 
of aviation developmental aircraft. Have De 
Havilland STOL aircraft been fully studied as 
to their use in Canada, for example, to inter- 
connect towns which have no airports? 


Mr. Boggs: That is a very good question, 
senator. To be quite honest, the answer is no. 


I don’t think this has any bearing on the 
science policy discussion, but you would per- 
haps be interested to know that the reason I 
will not be here on Tuesday is that we have a 
major briefing in our plant with the Depart- 
ment of Transport and the Canadian Trans- 
portation Commission, aided and abetted by 
the Department of Industry, Trade and Com- 
merce. This is to try to stimulate interest on a 
national basis to utilize the abilities of STOL 
aircraft to service the needs of other trans- 
portation systems in Canada. To answer your 
question specifically there is a lot of work to 
be done there and we are trying to take the 
initiative in doing so and we are getting indi- 
cations of positive support from appropriate 
government departments. 


Senaior Carter: You are getting together 
with the Canadian Government on Tuesday in 
connection with solutions to transportation | 
problems generally. 


Science 


Mr. Boggs: Related to our expertise in 
STOL aircraft. 


Senator Carter: Is DeHavilland following 
up the possibilities of the use of this new 
technology in other countries or exporting it 
to them? 


Mr. Boggs: We would far rather export the 
product of the technology. Ninety per cent of 
our product last year was exported to other 
countries throughout the world. To answer 
your question, we are not trying to export 
technology we are trying to use the technolo- 
gy to export products. 


’ The Chairman: Senator Kinnear. 


Senator Kinnear: I want to direct a ques- 
tion to Mr. Freitag. One page 3, in the first 
sentence, a company program in “pattern 
recognition” is mentioned. This, as the wit- 
nesses know better than we do,.is a very 
important subject in relation to the computer 
field—for example, in-putting data without 
having to key-punch it on cards—especially 
to banking, to post offices and so forth. What 
aspects of this field does the firm work on? 
What are their long-term objectives, for 
example, for exports of computer peripheral 
equpiment? What is the world-wide picture in 
this research field? For example Cognitronics 
and Recognition Equipment in the United 
States are producing some visual recognition 
equipment. How does a company such as 
yours adjust its strategy in relation to work 
being done elsewhere? 


Mr. Freitag: I will answer part of that 
question and then direct your question to our 
vice-president of engineering. We are doing 
work associated with the military applications 
for the United States in communications and 
pattern recognition. We are expanding this 
technology into applications other than mili- 
tary. Perhaps Larry has something to say 
on this. 


Mr. L. A. Borth, President of Engineering, 
Litton Systems (Canada): Perhaps I can say 
in a little more detail the specific things we 
are now pursuing in this field. We are pur- 
suing certain U.S. Army requirements for 

_page-reading equipment for input to military 
communications systems, and we have 
enjoyed some Canadian Government support 
in this area in the past. Two programs in 

particular are the DIR program in pattern 

| recognition which is partially funded and a 

program under project Mallard which is a 

communications system shared by Canada, 


Policy 8287 
United States, United Kingdom and Australia, 
and we have some full funded work on the 
Canadian portion of that which relates to this 
pattern recognition page-reading machine. 
The possible non-military use of this equip- 
ment, of course, is evident in every large 
scale data processing system wherein the 
present in-put methods and the peripheral 
views tend predominantly to use punched 
cards which are still largely punched by 
human operators. We believe this kind of 
equipment offers the prospect of ultimately 
displacing the human operators in this area 
resulting in substantial cost savings. I don’t 
know if that answers your question. 


Senator Kinnear: I will go on and ask 
another one. This firm is a very capable sub- 
sidiary of the United States firm and the 
witness could help this committee by answer- 
ing this question; what national science policy 
elements should we have to encourage the 
Canadian manufacture and export of techno- 
logically advanced products by subsidiaries 
of international corporations? 


Mr. Freitag: That is a very complex and 
compound problem we are struggling with. It 
is in our opinion a question not relegated 
solely to monetary support. We find that our 
pushing of technology requires the constant 
influx of young technically-trained people to 
be the innovators and developers. It is not 
enough to have company-sponsored programs 
that are partially funded or quarterly funded, 
or tax incentive-type programs to have these 
people motivated. We have a flow of goods 
university-trained scientists and engineers 
constantly leaving for large romatic-type pro- 
grams which we cannot offer them. Besides a 
financial program we need a _ nationalized 
effort that has the stimulus to keep these 
people motivated. > 


Senator Kinnear: I was hoping’ you were 
going to say that you could use all these 
people, but you are in fact saying the same as 
all the others that these well-trained Canadi- 
ans have to leave because you haven’t the 
work for them. 


Mr. Freiiag: It is a combination of things; 
we do have work for them, but unfortunately 
it is not only salaries that will keep them. It 
is not that we do not pay them enough or that 
we do not have the work for them. There are 
certain strata in the scientific and technologi- 
cal community who need more than that to be 
motivated. 
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Senator Kinnear: Are you so specialized 
that they are not suitable for your work, or 
are you not sufficiently specialized for them? 


Mr. Freitag: It is probably a combination of 
both. 


The Chairman: But we have heard up to 
now a list of advantages of Canada to have 
foreign-owned subsidiaries in the field of 
technology and the use of technology, so we 
are pretty well versed in the advantages. Are 
there any disadvantages? 


Mr. Freitag: May I pass on the question? 


Mr. Boggs: Are ihere disadvantages as well 
as advantages to having a foreign owner? 


The Chairman: Yes, in so far as the inter- 
ests of Canada are concerned in the field of 
R & D and, of course, the application of that 
technology in Canada to increase our produc- 
tion here and, hopefully, also our exports. 


Mr. Boggs: I do not think there is a simple 
answer to ihat. I think it depends on the type 
of industry and ownership structure. Take, 
for example, the automotive industry. I think 
there is not much chance of getting R & D 
in the automotive industry in Canada—I hope 
there is nobody here from that industry! In 
our case, we have an owner who has made us 
totally responsible for our future, including 
decisions as io what we are going to design, 
hiring engineers, getting resources; and we 
are even allowed to compete with our owner. 


The Chairman: In the United States? 


Mr. Boggs: In the U.K. Personally, I have 
run into no disadvantages. There could well 
be situations where there are enormous disad- 
vantages, where, by direction, the Canadian 
subsidiary is not allowed to do anything other 
than build a product. Mr. Freitag gave an 
example where they have been assigned a 
product for world-wide distribution. Mr. 
Mitchell, as partial owner, may have views 
on this. 


Mr. Mitchell: The struciure of my company 
is very complex, because we have 40 per cent 
ownership by the U.S. company and 60 per 
cent by the Canadian company, but the 
Canadian company, in turn, is 59 per cent 
owned by a U.K. company. 


The Chairman: It is difficult to recognize 
your parents! 


Mr. Mitchell: Well, I know who the boss is. 
But from my point of view, there has been no 
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disadvantage to this type of ownership; it has 
all been an advantage. The source of tech- 
nology has been vital to us from the USS. 
company, and I cannot praise that too much 
or too strongly. The U.K. company aids us in 
our international sales programs, which we 
need. We are a young company and a young 
country, and we are trying to establish our- 
selves in world-wide markets, and we need 
assistance. So, I get nothing but help; I do 
not get any problems. Whether that is general 
or not, I could not answer. 


Mr. Hoge: I can think of no real disadvan- 
tages. I can say that once in a while we have 
some employees, particularly those who have 
emigrated from England, worrying about the 
big owner south of the border, but there are 
no real manifestations as a result of it. With 
the kind of things we do, the kind of tech- 
nology available to us, there are no 
disadvantages. 


Senator Grosart: In that field, I think what 
worries us is the Canadian General Electric 
vis-a-vis General Electric story, in connection 
with the heavy water nuclear reactor. We 
have never had the full facts on that, but 
here was a case where it was obvious that the 
parent company was in competition in the 
world market with the Canadian company. 
Does this situation arise with any of your 
companies? It may be an isolated case. 


Mr. Mitchell: We do compete. 
Mr. Boggs: We compete too. 


Mr. Miichell: Openly, and with everybody’s 
blessing. 


Senator Grosari: In the same products? 
Mr. Mitchell: Yes. 


Mr. Boggs: There is an aircraft being sold 
aclively by our company in Canada—or, rath- 
er, by an agency they have selected; and it is 
in quite severe conflict with some of the 
airplanes we make. We are looking at a 
design of a next generation airplane which 
will compete with some airplanes in England, 
and there has been no restriction on our 
activity. If we think it is a sound business 
proposition, with the Government supporting 
us on these present programs, we will go 
ahead. Whether ours is an isolated case or 
whether G.E.’s is isolated the other way, I do 
not know. 


Senator Grosart: This is the kind of thing I 


would like to see industry come up with ing 


defence of its position. 


U 


Science 


The Chairman: The case is very complicat- 
ed, and I am sure that Mr. Golden, in his 
other capacity as a member of the Board of 
AECL, could perhaps participate in this too. 
But, Senator Grosart, in your case it is not... 


Senator Grosart: Not my case. 


The Chairman: No, the case you cited—it is 
not a problem of competition, but one of the 
absence of competition, the parent company 
paying, presumably, its Canadian subsidiary 
not to do certain things. 


Senator Grosart: I did not go that far. 


The Chairman: It 
competition. 


isi nota ‘case’ of 

Senaior Grosari: I did not go that far, 
because I do not think we have before us 
evidence that would support a statement that 


G.E. told C.G.E. to get out of that field. 


The Chairman: On the contrary, we have 
the evidence, I think, from Dr. Grey, that 
this did not happen. 


Senator Grosart: But I am suggesting it is 
the kind of broad information on this and 
other important subjects that industry might 
collect, because Government is not going to 
undertake the job of defending the industry 
position. 


Mr. Boggs: With due respect, sir, is this not 
the kind of industry analysis and data that 
the Department of Industry, Trade and Com- 
merce would consider one of its 
responsibilities? 


Senator Grosar?: I agree, but if anybody 
was doing an assessment of my own worth, I 
would prefer to do it myself than have any- 
body I know, including my wife, do it. 


Mr. Boggs: A very good point. 


Senator Kinnear: We are told in practically 
all the briefs also that the Government should 
select national goals, but how should they go 
about it? How should they select them for 
science and technology? Is the present science 
policy mechanism satisfactory for this, and 
how should the capabilities from the various 

Sectors, university and industry, be obtained? 
What are your views on this? Well, you have 
argued that back and forth, so I could leave 

that last question out. Is the present science 
policy mechanism satisfaciory, and how 

‘should the capabilities from various sectors 

play a part? 
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Mr. Mitchell: There is general silence on 
thai! 


Mr. Boggs: That is a very good question. 


Dr. Green: I will attempt to answer the 
senator’s question, as far as I heard Lt, Olt 
talked about national goals in science policy. I 
think the kind of suggestion we are putting 
forward is that these are national objectives. 

Let us take what was a national objective 
some years ago, the construction of the St. 
Lawrence Seaway. That was a goal of nation- 
al importance and significance that captured 
the imagination of Canadian youth and 
involved a lot of technology. 

We have been talking about the mid- 
Canada corridor. The Acres company has 
proposed the possibility of large-scale devel- 
opments stretching across the mid-Canada 
corridor. 


The Chairman: In mid-vision. 


Dr. Green: Yes. They warned people not to 
lean too heavily on the technology, but we 
are talking about pollution. There is the prob- 
lem of pollution of the air and water, and 
particularly of water, which is of significance 
to us and which would be a national problem. 

The Government of Canada is interested in 
oceanology. It has no less than 13 establish- 
ments strung out from coast to coast, each of 
which is dealing with some aspect of the 
problems of oceanology. From what has been 
said about this we know that it is the next 
frontier. It has great potential in respect of 
off-shore resources at the bottom of the 
ocean, and there is evidence of other matters 
that are very interesting. The Government 
might give leadership at the political level by 
Saying: “These are the sorts of things on 
which we want to start programs.” These pro- 
grams can be handled on the Government’s 
part through departments such as the Depart- 
ment of Fisheries, the Department of Mines, 
Energy and Resources, the Department of 
Northern Development, the National Research 
Council, and so on. The Government could 
co-operate with industry, and iet contracts for 
the part that would be played by industry. 


I think that this is the concept of national 
objectives and national goals of which indus- 
try is thinking. 

Mr. Boggs: Did you mention transportation, 
sir? 

The Chairman: It has already been men- 
tioned. You will soive this next Tuesday. 
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Senator Grosart: Of course, Mr. Chairman, 
with all due respect, this does not answer the 
question. I sat down to make up a list of 
priorities that have been given us. I got up to 
a hundred, and I was not through the briefs. 
The question that Senator Kinnear asked 
was: “How do you decide which priorities are 
prior priorities?”, and there is no obvious 
answer to it. Dr. Green used the phrase “new 
frontier”. Well, the last new frontier I heard 
of was Telesat. Everything is a new frontier. 
Senator Kinnear used the word “mechanism”. 
She asked: “How do you get the mechanism 
to decide what is the priority for this years’ 
estimates?” That is a political decision that 
has to be made once a year, and if it is not 
made once a year adequately and efficiently 
you have what one of our witnesses called 
national science policy by accident. 


Senator Kinnear: I asked whether they 
were satisfied with the goals, and they did 
not say Yes or No. 


Mr. Mitchell: We have just witnessed one 
of the problems in mentioning goals. Bill 
Boggs said that you did not include transpor- 
tation. I will say that you did not include 
something else. This is exactly... 


Senator Grosari: But the National Science 
Council’s report on transportation left out 
communications. 


Mr. Mitchell: This is an extremely difficult 
thing, and it is a dangerous thing to some 
extent, because it may eliminate or ignore 
a whole segment of our economy which is 
important. It is a very difficult question. 


Senator Grosart: Suddenly—and I say 
“suddenly” because it seems to have hap- 
pened over a period of one or two years—we 
have an expenditure of $100 million and a 
statement that it is a national priority for 
Canada to be the first country in the world to 
have a domestic satellite system. I do not say 
that the decision is wrong, but I do not see 
any evidence of this being fitted in any way 
into an overall science policy. ING was one, 
the Arrow was one, HARP was one, ISIS was 
one... 


The Chairman: And the telescope. 


Senator Grosart: Yes, and the B.C. teles- 
cope. These are all new frontiers. These were 
all priorities. The rug has been pulled out 
from under a lot of these. This is one thing 
that worries me about Telesat. I wonder 
whether the rug is going to be pulled out 
from under it. 
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Dr. Green: I apologize to Mr. Boggs for not 
mentioning transportation, but I have been 
eating and sleeping with it, and reading about 
it. I am a member of the Green Committee 
of the Science Council, which studied 
transportation. 


We all realize that this decision regarding 
national programs is really, and must be, a 
political decision. We are already getting 
some decisions in this area because, after all, 
money gets allocated for various programs 
and projects, but this is done in a haphazard 
manner. I feel that if some planning was done 
in this, and some assessment were made by 
someone at the top, then it would be better 
than the present situation. This is what the 
Electronic Industries’ Association was sug- 
gesting, that the claims of different groups of 
specialists should go before an expert scien- 
tist who could then interface with the politi- 
cal level. 


Through the Science Council you are trying 
to tackle the decisions that are necessary in 
arriving at some priorities. It may not be 
perfect, but it is better than having no system 
at all other than one in which it is the 
squeaky wheel that gets most of the oil. 


The Chairman: How would you fill that gap 
at the top that you are talking of? 


Dr. Green: I do not want to take this too 
far because it is a Government decision, but 
one could imagine that a minister... 


The Chairman: 
Government. 


You are 


Dr. Green: I am thinking of a minister, a 
member of the cabinet, not responsible for a 
department. I am thinking of a minister who 
will be responsible for considering and bring- 
ing before the cabinet recommendations from 
the scientific community which have been 
screened, say, by the Science Council in con- 
junction with Dr. Uffen in the Science 
Secretariat, and who would be prepared to 
assess the programs and perhaps recommend 
pilot projects which could be tackled first 
before plunging completely into major pro- 
grams. This would be a very satisfactory 
method. The Science Council and the Science 
Secretariat presumably are supposed to be 
advising the Prime Minister directly, but he 


advising the - 


is obviously much too busy. There must be © 


some cabinet minister whose full responsibili- 
ty will be in this area and who will listen to 
this advice from the experts, and who can 
make up his own mind in conjunction with | 
advice also from the financial side of the 
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Government, and put up some rough priori- 
ties to the cabinet in these areas. 


The Chairman: Let us come back to a prob- 
lem that has been mentioned earlier—the 
transportation problem. At present there is 
research being carried out by the CNR, and 
also presumably by the CPR, by Air Canada, 
the Department of Transport, and the Nation- 
al Research Council. The Canadian Transpor- 
tation Commission is now building up a sup- 
posedly new research arm. How is all this 
going to be co-ordinated? What about the 
proposal that is being circulated these days 
that we should have a kind of national 
researeh institute on transportation so as to 
have some kind of integration of priorities in 
this field of transportation, because we cannot 
cover it all? And what about trying also to 
get better co-ordination within the Govern- 
ment itself, and also between the Govern- 
ment, industry, and the universities? 


Mr. Boggs: Does this not really amount to 
trying to put everything into one great ball of 
wax, and if it is too big nothing is going to 
happen? 


The Chairman: I am not speaking of an 
institute like this that would eliminate all of 
the research that is going on in these various 
places—quite the contrary. It seems to me 
that it would be very difficult indeed to have 

_ a co-ordinated and integrated serious research 
program carried on in transportation having 
regard to the way these agencies are now 

_ ignoring each other. 


Mr. Boggs: I agree that it is a problem. 
The Chairman: How would you solve it? 


Mr. Boggs: It seems to me that the way to 
eliminate this competition for funds, which is 
really what we are talking about, is to estab- 
lish some agency through which all of the 
government support funds are channelled so 
that somebody can look at the totality and 
say, “All right, we have got $300 million to 
spend. Let the universities, government agen- 
Cies and industry put down once a year what 
they want and we will use our best judgment 
to sort out where to spend the money”. One 
problem is that it is not looked at as a total 

(package. We have discussed the fact that at 
the moment most of the programs we talk 
‘about are administered through the Depart- 
ment of Industry, Trade and Commerce, but 
| there are NRC, DIR and a lot of other people 
administering smaller pots of money. Maybe 
you start with the money. Have so much 
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money with a central financial authority, and 
out of that allocate the resources. Somebody 
will need the wisdom of Solomon to decide 
who gets how much money. Do you not start 
with the money? Is that not where you start? 


Senator Grosart: This is, of course, an 
important question. The OECD comparisons 
indicate that you must start here and ask 
whether there is a figure, whether there is 
a relationship between total funding of R & 
D or government funding of R & D in any 
one country and its technological capabilities. 
There must be a relationship. Is it a money 
relationship? Is it a GNP percentage relation- 
ship? Assuming you have the money decision, 
as you suggest, would you go so far as to say 
that the political decision should break down 
the total funding between, say, basic and 
applied research? 


The Chairman: And development. 


Senator Grosari: And development. Across 
the whole spectrum. Should it go as far as to 
allocate this percentagewise between the per- 
forming sectors once a year? I agree with 
those who say that we cannot have a fixed 
amount going on for ever, but would it make 
sense for the political decision-maker to take 
that responsibility once a year? 


Mr. Boggs: I would not mind having it 
done that way and have the various elements 
competing within a fairly broad framework. 


Senator Grosart: This is assuming there is a 
complete input of the maximum advice from 


the science community, industry and 
universities. 
Dr. Green: Does not Parliament do this 


already in the estimates of each department? 
Is it not gone through in detail, so that when 
it comes back and the project gets going and 
you need a development project, it has to be 
signed by the minister and go before the 
Treasury Board? Is not this the way it is 
already done by Parliament in the Estimates? 


Senator Grosart: Far from it. It adds up to 
this kind of a decision, but there is no deci- 
sion to add it up to this. 


The Chairman: It happens at the end rather 
than the beginning. 


Mr. Boggs: It is done in pieces; fisheries 
comes in for so much, commerce for so much 
and so on. 


Senator Grosari: We have asked many 
departments whether when they make up 


8292 


their estimates and decide to fund project X 
through university Y they know at that 
moment what other departments are recom- 
mending and the answer is invariably ‘“‘No”. 


Mr. Robert E. Marcille, Vice-President, 
(Marketing) Litton Systems (Canada): When 
there is a limited amount of funds available 
in some long-term goals can be established, 
like solving polution control, transportation 
or problems of the Arctic. We realize these 
goals as programs go further and further on, 
and more and more work will have to be put 
into the development aspect; there will be 
less available for research and there will be a 
natural reduction in the research portion of 
the expenditure. A long range program takes 
lots and lots of money with lots and lots of 
people involved. 


Mr. Boggs: The annual plan has to look 
forward to a five or ten year eventual 
commitment. 


Mr. Marcille: There must be a long range 
goal and the short range takes care of itself. 


Mr. Boggs: An annual budget is useless. 


The Chairman: I am sure Senator Grosart, 
as he implied, is not so short-minded as to 
restrict his decision-making basis to one year. 
It nas to be done each year, but presumably 
with a longer period as background. 


Senator Grosart: Yes, because even the 
money decision, the totality of money availa- 
ble, will change every year. 


Mr. Hoge: I support what Mr. Marcille has 
just said. We should inaugurate some project 
programs and put them on a competitive ten- 
der basis so that various companies have to 
bid. The companies successful in getting con- 
tracts should have to perform the mix of 
research, development and innovation 
required to reach the objective, rather than 
the articial approach of saying each year that 
so many millions will be spent for pure 
research, so many for applied research, so 
many for development. 


Senator Grosart: The difficulty about that is 
that it is exactly what we are doing now, yet 
over and over again we encounter the criti- 
cism that we have an imbalance in industry. 
The very process you are mentioning has 
been going on, but it has resulted in an 
imbalance. You complain that there is not 
enough funding of industry. 
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Mr. Boggs: The missing link is that it has 
not been looked at as a totality on the gov- 
ernment side. 


Senator Grosart: That is my point. 
The Chairman: The gap is at the top. 


Mr. Boggs: Once that is looked at, let com- 
petition enter. If we are against Fred Mitchell 
for funding, let the best program get it. Let 
us not lose that. 


Senator Grosart: I am only thinking of the 
science policy of the Government. I am not at 
the moment discussing the operative aspects. 
That is an entirely different question; it is 
siructure four, whereas I am discussing struc- 
ture two. 


The Chairman: Is it your view that there — 
has not been enough contractual arrangement, 
or that the contractual method has not been 
used enough on the civilian side in 
government? 


Mr. Hoge: My thought was that a very 
large percentage of Canadian expenditure for 
technological work is not availabie for fund- © 
ing competitive industry work; a very large 
chunk of it is assigned year after year toa 
major government laboratories. 


Senator Kinnear: Three of the questions I 
intended to ask have already been answered. 
In the Computing Devices brief, in paragraph 
4 on page 1 you Say: 

Our company has been successful in 


some team effort with Government agen- 
cies in the development of new products. 


You add 
We are prepared to discuss in detail 
the factors that made these projects. 
successful and to also examine in detail 
our experience relating to projects that. 
were not successful. 


Would you describe this experience and tell 
us about your general experience with gov- 
ernment laboratories? Does this firm make 
use of the facilities offered by NRC? 


Mr. Hoge:.Tio answer the last question first, 
we do use the National Research Council on 
occasions for consulting type service. We 
have recently completed a consulting arrange- 
ment with them on the PHI, which I men-. 
tioned in my prepared statement. We have 
work on contract with the Aeronautical Estab-— 
lishment at Uplands, which I believe is part 
of the N.R.C., on two pending contracts w 
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are competing on, wherein they would act as 
our technical consultants and advisers in 
some areas they specialize in. If you wanted 
to discuss the factors that contributed to 
success, have you got all day? 


Senator Kinnear: I was certainly interested 
when you talked about the Position and Hom- 
ing Indicator. I did not think that was a fail- 
ure when you talked about the ADC comput- 
er system. I thought that was the best thing 
that happened to you and, of course, you 
admit.ed that. 


Mr. Hoge: We feel that, all things consid- 
ered, it is a very definite success. 


‘Senator Kinnear: Because it made you do 
something else and look around. 


Mr. Hoge: Yes, but we have been subject to 
a fair amount of criticism in my short time, 
which is about three years, because of the 
supposed failure which this SDC computer 
was. When I suggested putting this together, 
I began to look at all the factors which were 
generated out of our computer activities and 
came to the conviction myself that you get a 
much finer picture if you just look at how 
many computers you saw. Perhaps Mr. Taylor 
would like to comment on some of the factors 
which have led us into unsuccessful pro- 
grams. He has been in the Canadian industry 
for a long time; I have been here three years. 


Mr. Taylor: In one horrible incident we 
underestimated the technical complexities of 
the product that we undertook to do under a 
fixed price. After we lost about $1 million we 
began to understand that we were pushing it 
too far. We have been a little more careful in 
doing it. The second thing we have to do now 
‘is to make sure that we have enough funding 
to take it right through for the three-, four- 
or five-year period it will take. We cannot 
start in without knowing that we are going to 
be able to finish it. 


Another thing that was extremely impor- 
tant, which we missed on one project, was 
that our market survey was falling. The mar- 
Ket was not there. We developed it, but could 
not sell it. There was nothing wrong with the 
product, but nobody wanted it, or at least, I 
should say we incorrecily estimated. We had 
100 to sell and our orders came in at five, 15 
or 20. We missed the market on it. We have 
some pretty severe criteria now to judge a 
~roduct with. I think the hardest thing for 
ihe management of a company like ours to do 
‘Ss to decide when something is not going to 
oe successful and put the axe to it, because 
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the engineers, with due respect, such as Mr. 
Hoge, always want to continue. 


Senator Grosart: I would like to comment 
on this point. We have broken new ground in 
this committee and the area of frank discus- 
sion we have now had with an employee of 
a firm asking his President to get up in the 
public and discuss the failures... 


Mr. Boggs: There could be an ex-employee. 


Mr. Hoge: I am not worried, sir. 


Senator Grosart: I was complimenting you 
on that; I was not being critical. 


Mr. Marcille: I think a very important fac- 
tor associated with any failure in perhaps the 
fact of any decision to move forward, and 
move forward fast enough, and this was not 
taken. When there is an opportunity it has to 
be capitalized on with appropriate expendi- 
tures from your company or from govern- 
ment funds. You cannot drag out develop- 
ment too long with technology advancing so 
fast in other parts of the world. By the time 
you have the product, someone js already 
producing it on your prototype. 


Senator Kinnear: I was going to ask where 
you obtain your qualified staff, and whether 
you contract out any of your research to 
universities? 


Mr. Hoge: Again, I shall answer the last 
question first. No, we do not contract out any 
of our research to universities. Our staff is a 
mixture of about 50-50 second generation 
Canadian citizens and the other 50 per cent is 
from the UK. 


Senator Kinnear: Your professional staff? 
Mr. Hoge: Yes, our professional staf. 


Senator Grosart: I should like to ask a sup- 
plementary. Are any of the firms here con- 
tracting research or development or both to 
provincial research institutes? 


Mr. Mitchell: We are. Possibly Mr. Avery, 
Director of Engineering for Orenda Limited, 
would like to answer that question. 


Mr. B. A. Avery, Director of Engineering, 
Orenda Limited: We were working with the 
university first, not particularly subcontract- 
ing work, but we were using university 
professors and associate professors working 
with us as consultatnts. They were actually 
working full time during the summer on an 
area of specialty. This is combustion. We fee] 
by so doing we will gain and get to under- 
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stand the industry and learn its point of view 
and do some down-to-earth practical develop- 
ment and go back and train students to like 
and appreciate this kind of work. 


We use part of the Ontario Research Foun- 
dation for specialty engineering, but we are 
not large enough to carry a full staff of capa- 
ble people. We use the specialty areas. Sup- 
porting and helping is their largest business. 
A great many companies are much smaller 
than ours. 


Senator Grosart: A suggestion has been 
made that, as part of the national science 
policy, there should also be research insti- 
tutes funded by the federal Government and 
attached to universities. Would this be an 
unnecessary duplication of the work of the 
provincial institutes? 


Mr. Miichell: I would not suggest it being 
so in the case of the Ontario Research Foun- 
dation. It is an excellent foundation and has a 
lot of these facilities that you are talking 
about. It could be a duplication. 


Mr. Boggs: Mr. Uiffen, do you have any 
views on that? 


Mr. Uiffen: I do not have strong views. I 
have a personal view, if I may express it. 
There is over-concern in Canada with this 
bogey of duplication. I happen to have a per- 
sonal feeling that research, especially in the 
purer forms, is a very private thing and with 
the people concerned it is a very individualis- 
tic thing. You are talking here of the gross, 
but you will only get it by assembling all of 
these individuals and considering a way in 
which you might assemble them. You can 
only afford a certain amount of duplication if 
you find it is happening in any one place, but 
I am personally afraid of a concentration of 
direction in research that could result from 
having it channeled into organized groups. As 
far as the Ontario Research Foundation is 
concerned, I do not have a strong view. They 
are a good organization and my personal view 
is that we need more research activity in 
industry. I might also say that I think the 
distribution of firms in Canada is such, con- 
sidering their size, that there are not really 
very many of them that can have big 
research organizations. Therefore, activity 
such as the Ontario Research Foundation is 
engaged in is a good thing. 


I am also afraid, as I watch government 
organizations of which I was once a member, 
that they do not get close to the problems of 
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industry. This is in the area where you were 
using the word innovation I believe. I think 
you are going to have to try and generate 
research minded people who are in small 
industries and will have to afford production 
people. To concentrate the research in these 
areas of excellence or expanding on things 
which the Ontario Research Foundation repre- 
sents is not necessarily the right thing. This 
is a bit of a trick, but as I see the distribution 
of Canadian industry it really is necessary. 


I might use this point in time to put a plea 
in for the mechanism by which research is 
supporied in industry. There has been a-view 
expressed that in the promotion of research 
in industry we should try and get industry to 
have research divisions, if you like. 


I submit that that only belongs to the lar- 
gish firms and there are not very many of 
them in Canada. 


I would entreat that, at the close of your 
deliberations, when you make recommenda- 
tions to the Government, that research should 
be supported, that you should not make it a 
condition that the research or the personnel 
so supported be devoted wholly and solely to 
research. 


I admit there are many administrative 
problems in this. But I think it is the better 
way for Canadian industry at large. As an 
example, of the size, I may be permitted to 
use the firm I work for. We can afford a few 
people only on research, pure and simple. I 
feel that a firm of our size should have the 
bulk of its research people also actively 
engaged in production problems. We offered 
that at the outset. Have I contributed usefully 
to the conversation? I feel I have swung into 
a personal plea, but I use it as an example 
and I am rather pleased to have it on the 
record. 


Senator Grosari: This is a problem that has 
come up over and over again. It is really a 
problem of telescoping the spectrum from R 
to technological innovation. 


It also raises another problem on that line. 
We have been told by witnesses from indus- 
try that some of the best people in universities 
shy away from the production end. The solu- 
tion has been offered—and I think yours is a 
solution in that area—that if they are brought 
into industry and shown that there is glamour 
in the output end as well as in the research 
end, we will all benefit. 


Senator Kinnear: My first question is prob- 
ably to Mr. Mitchell, as it is referred to in his 
brief. At page 10, you state, in paragraph 4-9: — 
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The wholly Canadian-owned company 
and the foreign owned subsidiary, given 
sensible support and incentives, can con- 
tinue to find sensible niches in the world 
marketplace, not only through saleable 
lines of products and services, but by 
becoming specialists in the design and 
development and production of certain 
portions of major product lines. 


You suggest that the finding of such sensible 
niches in the world marketplace is an essen- 
tial part in the provision of more industrial 
jobs. 


Do the witnesses think that Canadian com- 
panies are as effective in this process as they 
might be? 


I have one other question. What assistance 
does industry now obtain from Government 
departments regarding the search or research 
for these sensible niches? 


Mr. Mitchell: First of all, since it is in our 
brief, we agree that these sensible niches do 
exist and that we asa company can root them 
out and exploit them. I think that where this 
is applied, industry in Canada is well served. 
So obviously, we agree on that point. 


On your second question, does this refer to 
marketing? 


Senator Kinnear: Yes, what assistance does 
industry get from government departments 


| on marketing? 


_ Mr. Mitchell: I would say we get a fair 
amount of assistance in marketing from gov- 
ernment, particularly from the Department of 
‘Trade and Commerce and the Department of 
Industry. They do extensive market studies. 
‘They assist us in terms of personnel, in the 
trade commissioners’ offices throughout the 
world. We get a considerable amount of 
assistance from government people in regard 
to marketing service, marketing information, 
marketing intelligence, particularly in foreign 
countries. 


_ Senator Kinnear: Thank you. Perhaps some 
other representatives would wish to reply 
also, as it is a general question. 


Mr. Taylor: I would like to add to that that 
we get a tremendous amount of money from 
ill our Government people. 


The Chairman: I hope that the marketing 
‘urvey you referred to a moment ago did not 
‘ome from the Government. 


| Mr. Taylor: We did it ourselves. 
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Mr. Boggs: I also confirm that we get a 
great amount of assistance from the Depart- 
ment of Trade and Commerce, more on mar- 
keting issues, but on marketing research also, 
where opportunities are thrown up and 
brought to our attention. 


Senator Grosart: Domestically as well as in 
the export market? 


Mr. Boggs: I would say generally, more 
domestic. Since we live in the export market, 
our experience is rather different. 


Senator Carter: In the brief by Computing 
Devices, on pages 4 and 5, there is reference 
to a data bank of scientific and technological 
information. I would like to know a little 
more. Where do you feel this bank should be 
located—in the NRC, or a Government 
department, or an institute? 


Mr. Hoge: I see it operated as a national 
utility, sir. It can be operated by the National 
Research Council. I do not think there is any- 
thing approaching that existing now, although 
they do have a very good library at the 
National Research Council. There are means 
for searching the catalogues and quickly 
assessing the texts. But these are really not 
much different from what they might have 
been five or ten years ago. If you have to 
drive to the east end of town, if you live in 
Ottawa, it is difficult enough but if you are 
away from Ottawa it is much more difficult. 


There are two precedents I can think of for 
the kind of computers’ communication net- 
work library access scheme. One of them 
exists as a research and development program 
now at the Massachusetts Institute of Tech- 
nology in Cambridge, in a project called 
INTREX. I was told yesterday that a similar 
arrangement is under construction and _ possi- 
bly operating at the University of Toronto. 


As to the thing I described, I visualize it as 
being available as a national service. I can 
only see it as being operated as a utility as 
well. It would necessarily use communication 
lines, possibly some communication lines that 
would be used for the check system. It would 
not be in demand 100 per cent of the time on 
those lines. Perhaps Mr. Taylor could add 
something. 


Mr. Taylor: One point we are thinking 
about in this is that supposing someone wants 
information on a particular subject, we would 
like him to be able to go to some place where 
he could ask for it and have the information 
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provided, with the question translated and 
have the answers back in English, French, 
Italian or other languages. In that way they 
would have access to whatever was going on 
in the world. If he has to do it on computing 
devices, it would be almost impossible, espe- 
cially the translation. We say this would be a 
worthwhile objective and if it is something 
that is in regard to aircraft and everyone else 
is doing it, what is wrong with having it as a 
natidnal service? 
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The Chairman: You are undoubtedly aware 
of the duty which was published just a few 
weeks ago and which recommends something 
along that line. They also recommend that 
this new service should be under the respon- 
sibility of the “gap at the top”. 


Thank you very much, gentlemen, for hav- 
ing been with us this morning. This concludes 
our week of sittings, honourable senators. The 
committee is adjourned. 


The committee adjourned. 
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INTRODUCTION 


Canada has arrived at that point in history where it must develop and 
expand its secondary industries if it is to grow and prosper as a great 
industrial nation. The secondary industry in Canada is growing and 
becoming one of the largest employers in the country. However, the 
amount of research and development performed in this country by the 
secondary manufacturing industry is very much below the level of the 
successful industrial nations. Canadians in all sectors of the economy 
are aware of this situation and we are pleased to see the Senate taking 
an active part by acting as a forum for all to be heard and to contribute 


to an improving research and development environment in our country. 
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SUMMARY 


We maintain that, although we are advancing technically, we are 
advancing at a much slower rate than other countries. In other words, 
relative to world-wide competition, the scale of technological advance- 


ment is slipping downwards. 


This arises from the fact that the super powers are directing an 
enormous amount of money and talent into defence and Space programs, 
The fall-out of technical data and know-how will in due time have an 
enormous effect on all secondary industry manufactured goods, Fully 
funded. and profitable R & D programs obtained by U.S. industry from 
Government funds allows that industry to advance R & D facilities, 


management and technical staffs at an unprecedented rate. 


In contrast to the situation in the U.S.A., the Canadian Government has 
very little fully funded military or space programs placed in Canadian 
industry. The Canadian Government has instituted cost sharing pro- 
grams which, although helpful to industry, have neither the scope nor 
the incentive so necessary to create an environment in which R & D 


will flourish and prosper. 


This is a serious disparity between U.S. and Canadian industry, but we 
must also recognize that Canada is a medium sized nation; relative to 
the U.S., we have very limited financial resources and technical 


strengths, 
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CONCLUSIONS 


Military expenditures should be channeled into Canadian industry, not 
only as a means of creating a military readiness capability, but also 


as a means of fostering R & D in industry. 


Canadian Government cost sharing programs and tax incentives or 
grants should be reviewed with the objective of increasing the incentive 


to Canadian industry. 


Canadian Government funding of R & D in Government establishments 
and in the universities should be measured very firmly as to its use- 


fulness to Canadian industry and thus to the economy. 


Canadian industry must create alignments or arrangements with 
U.S. industry toallowaccess to their technology. The flow of American 


capital into Canada should be encouraged. 


The trend to reduced tariffs and barriers should be continued so that 


Canadian industry can develop a broader base to support R & D. 
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1- THE TECHNOLOGICAL CHALLENGE 


There is much discussion and concern in Canada, both in industry and 


“government, regarding our efforts in research and development. There 


is no doubt that the Canadian economy has been changing its role from 
being a supplier of raw materialstoa supplier of finished goods. Before 
I go further, I would like to Say that our natural resources and the 
exploitation of these resources form our basic wealth, and close 
attention must always be accorded this important segment of our 
industry. It is equally clear, however, that the development of our 
secondary industry is vital if we are to maintain and improve our 
standard of living with a low level of unemployment. It is in this area 


where we have our most challenging technological problems. 


I maintain that, although we are advancing technically, we are advanc- 
ing at a much slower rate than other countries, In other words, relative 
to world-wide competition, the scale of technological advancement is 


slipping downwards. 


There are two reasons for this slippage. Firstly, in countries that have 
far less natural resources than Canada, there is a stronger incentive 
towards R & D since their success in these endeavours has a greater 
effect on their standard of living. Secondly, and certainly the most 
important, is the large sums of money that the super powers, the U.S.A. 
and the U.S.S.R., are directing into all types of research and develop- 
ment. Their efforts in defence and space programs are very advanced 
and the fall-out of knowledge from these programs alone will have a 
spectacular effect on practically all commercial goods and services. 
Canada could very easily find herself badly outdistanced amid tremen- 
dous world-wide advancement. The danger is very real and the impact 


on our secondary industries could be catastrophic. 
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Much has been said about the percentage of gross national product 
that each country spends on R & D. This is a very poor yardstick since 
it is the total dollars that really tell the story. Canada could very well 
spend as much on a percentage basis as does the U.S., and this would 


not significantly alter the problem. 


The Committee Members no doubt know that R & D spending in the 
U.S.A. should reach $26 Billion in 1969 and nearly $18 Billion (70%) of 
this will be performed in industry. Canada, by comparison, probably 
will spend $0.8 Billion, with only $0.3 Billion (38%) being performed in 


industry. 


No attempt is being made to condone the relatively poor performance 
by industry and Government in R & D expenditures during the past 
ten years; but it is important to realize that, even if Canadians strain 
their financial budgets, they would still fall far short of competing with 
the super powers. Canada does not spend enough effort and money on 
R & D, but the problem goes much deeper and cannot be solved simply 


by increasing our expenditures. 


2- THE SOCIAL CHALLENGE 
The Canadian economy will continue at a good level in 1969 but there 
are signs now that all is not well. Canadian industry is finding it more 
difficult each year to absorb the young graduate engineers and scientists 
from our universities and colleges, and yet we face unprecedented 
technological challenges. This situation is explosive and dangerous, 
There is an immediate demand to establish an environment in which 


science will flourish. 


This is an immediate and pressing problem - the brunt of which will 
have to be taken by Canadian secondary industry. The challenges are 


great but so are the rewards. If we can put these young people into 
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constructive jobs today, we will go a long way to resolving the tech- 


nological problems of to-morrow. 


3- THE STRENGTHS AND WEAKNESSES OF 
CANADIAN SECONDARY INDUSTRY 


It is impossible to establish a clear blueprint for success against such 

formidable challenges but, to more clearly assess our position as 

Canadians, it is necessary that our strengths and weaknesses be 

reviewed: 

a) Our main assets are our natural resources and our people. 

b) The fact that raw materials are close at hand gives us a competitive 
edge. 2 

c) Our skilled work force is second to none in the world. 

d) The Canadian engineer is outstanding in one major aspect - he has a 
well established grounding in basic principles and, with this, a high 
degree of ingenuity. Ingenuity without a good knowledge of basic 
principles can be very dangerous, and a good knowledge of basic 
principles without ingenuity can be unproductive. The Canadian 
engineer has attained an excellent balance. 

e) Our R & D facilities in Canada are certainly adequate if compared to 
our R & D spending; they are obviously grossly inadequate as com- 
pared to U.S. facilities. 

f) Our world-wide marketing capability is probably notas good as more 
established exporting nations. The factis, however, that we have done 
very well and our marketing and sales people are quite capable of 
meeting new challenges. 

g) A major strength is our proximity to the U.S.A., and the resulting 
flow of data that enters Canada, either throughindustrial or Govern- 
ment co-operation. 

h) Our home market is too small to support R & D programs alone. 

j) Our financial strength is very limited as compared to the large U.S. 


corporations who perform the bulk of the U.S. R & D. 
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In assessing the above stréngths and weaknesses, it is clear that we 
have some assets which need to be nurturedand developed. On the other 
hand, we have very limited financial strengths and a small domestic 


market which are major restraining factors. 


Our future success will depend on how effectively we use our very 


limited assets. 


USEFULNESS OF CANADIAN GOVERNMENT PROGRAMS 

The various Canadian incentive and support programs have been helpful, 
but they are diminutive compared with the size of the fully funded 
Military research and development programs carried out by Industry 
on behalf of the Canadian Government during the 1950's. A program 


of expansion and improvement certainly is necessary. 


The Department of Industry Program for the Advancement of Industrial 
Technology (PAIT) is in reality a form of R & D risk sharing by the 
Government. Industry obtaining PAIT support must repay the loan with 
compound interest if the product or service resulting from the R & D 
is carried successfully through the innovative process to a profitable 
conclusion. PAIT probably has been of assistance to small companies 
with little or no risk capital availability. However, we doubt that it has 
brought much research and development effort to the Canadian sub- 
sidiaries of foreign companies, or that it has been helpful to the larger 
Canadian companies where the risk capital is available once Manage- 
ment has decided that the project has the required probability of overall 


success, 


The Industrial Research and Development Incentives Act (IRDIA) has 
assisted in increasing the level of industrial R & D and the amount of 
facilities available. The program has not been available to Orenda 
Limited since one of our associated companies had performed con- 


siderable research and development during the base year. The program 


— 
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probably will continue attracting companies to commence R & D for 
the first time, while its assistance in maintaining a continuing level 


is doubtful. 


Defence Industry Research (DIR) programs have been quite success- 
ful in assisting companies with research programs in areas beyond 
the present state of the art, and in attracting R & D to Canada from 


foreign parents. 


There are a few comparatively small fully Government funded R & D 
programs being carried out by Canadian industry. The majority of 
these are supporting the development of a part ofa U.S. Military 
or Space program requirement. In this way, Canadian industry is 
gradually being given the opportunity to take part in these large U.S. 
programs in the research and development field as well as in pro- 
duction. There has been sufficient experience now to indicate that 
the Canadian economy and Canadian industry would benefit greatly 
from a continuing and increasing effort on the part of the Canadian 
Government to offer full Canadian Government funding support of 
parts of planned U.S, Military and Space programs, provided that 
the R & D effort is carried out by Canadian industry with the support 


of Canadian Universities and Government establishments. 


The red tape and delays of many Government departments in dealing 
with R & D proposals have discouraged, particularly, the small com- 
panies who do not have the high levelof overhead staff required to meet 
the reporting desires of the large staffs of Government employees set 
up to monitor the various support and incentive programs. There has 
been a steady increase inthe number of Government employees monitor- 


ing and controlling Government support programs. This requires a 
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higher level of overhead effort on the part of industry, per dollar of 
support received, compared to the 1950's when, particularly in the 
Military area, Canada was carrying out several major state of the art 
research and development programs. Surely, it is the scientific and 
engineering managers of industry, whose very jobs dependon successful 
R & D efforts, that can best control the expenditure of R & D funds 
within reasonably broad and readily monitored limits set by the 


Government. 


The Canadian Government allocates a lower percentage of its available 
R & D funds to industry than does any other major industrial nation, in 
spite of the fact that our very size and capability can least afford this 
type of approach. The Canadian Government must change this balance 
of support since it is through viable tax paying industry that we obtain 
our funds for R & D. The Government and educational organizations 
should perform the pure research and the applied research vi ed mt 
expensive and considerable facilities, but all carefully controlled to be 
in support of the applied research and development being performed in 
Canadian industry. Government support of University research pro- 
grams can also be monitored to be sure that research in that sector 


is in harmony with the fields of endeavour of Canadian industry or 


is being planned to attract more R & D to Canada. 


It is encouraging to note that the Department of Industry and the National 
Research Council, to our direct knowledge, are now inviting Engineering- 
Managers from industry to participate in the choosing and approval of 
compatible research programs to be supported by Government funds 
in Universities. This type of communication among the three sectors 
will be most helpful and should be strongly encouraged and nourished. 
The overall result could well be a sensible re-alignment of research 


and development effort between Government, Industry and higher 
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educational sectors, and in sucha way that each will be more produc- 
tive and more directly applied as a team effort to the overall benefit 
of Canada. From the educational standpoint the result could well be a 
proper concentration on certain centres of excellence, attracting high 
quality staff, performing research helpful to the Canadian economy, 
and producing engineers and scientists trained to want to work at the 
type and kinds of research and development programs available to 


them in Canada. 


Let us, as Canadians, recognize our financial capability and resist our 
inner desires to partake of the large sophisticated and expensive 
prestige programs which can only be financed by the very largest 
economies. The wholly Canadian owned company and the foreign owned 
subsidiary, given sensible support and incentives, can continue to find 
sensible niches in the world marketplace, not only through saleable 
lines of products and services, but by becoming specialists in the design 
and development and production of certain portions of major product 
lines. In this way, our research and development expenditures, on the 
three sectors of the economy will have a higher effective productivity 
in their effect on the Canadian economy and the standard of living of 


the average Canadian citizen. 


S- DISCUSSION OF CONCLUSIONS 
Military expenditures should be channeled into Canadian industry, not 
only as a means of creating a military readiness capability, but also as 
a means of fostering R & D in industry - 
Historically, military requirements have created an environment 
in which science has flourished. Canada should not abandon this 
area entirely. Defence equipment quickly becomes obsolete but 
the technology created remains permanent and hasa very beneficial 


effect on the economy, 
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5-2 Canadian Government cost sharing programs and tax incentives or 
grants should be reviewed with the objective of increasing the incentive 
to Canadian Industry - 

The low level of military funded R & D will dictate the continu- 
ation and improvement of Government funded programs to create 


an incentive for R & D in industry. 


Tax incentives should apply to all R & D carried out in industry 


and not be restrictive as it is now constituted, 


Cost sharing industrial research programs should remove the 
compound interest pay-back clauses whichare nowincluded.R & D 
costs are usually a small part of the costs incurred in launching 
a new project. The Government should, therefore, consider a 


more favourable sharing of R & D costs with industry. 


A more favourable sharing of costs and removal of interest 
charges would make the industrial research programs a very 


major factor in improving incentives for industry. 


5-3 Canadian Government funding of R & D in Government establishments 
and in the universities should be measured very firmly as to its use- 
fulness to Canadian industry and thus to the economy - 

An examination of our strengths and weaknesses clearly shows 
the need for careful allocation of our very limited resources. 
Government and universities have an important role to play, but 


Government expenditures in Government facilities and universities 


should be measured very firmly as to the usefulness to industry. 


If such expenditures were to be carefully examined as to the use- 
fulness to Canadian industry, I believe there would be drastic re- 
alignment of programs. I believe it would show: that less money 


should be spent on basic research and more on appiied research; 
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less with Government facilities and more with industry; less on 


prestige projects and more on the mundane type of project. 


Many people recognize the need to carefully expend our limited 
resources. Some suggest that R & D in Government should be 
limited to a few large projects so that we could better compete. 
This view would not stand up to close scrutiny from an industrial 


viewpoint. Our industry is broad ranging and must remain so. 


5-4 Canadian industry must create alignments or arrangements with U.S. 
industry to allow access to their technology. The flow of American 
capital into Canada should be encouraged - 

Even if we strain our financial resources and direct our R & D 
efforts very efficiently, we would still be in danger of failing in 
the technological race. The flow of American capital into Canada 
will be accompanied by a flow of technological data. It is imper- 
ative that this flow of capital should be encouraged, particularly 
in the manufacturing industry where technology is so important. 
We, as Canadians, lose something in the process, particularly if 
we lose control, or our export markets are restricted. I believe 
we gain more than we lose but, in any event, I believe this trend 
is unavoidable if we are to maintain and improve our standard of 


living. 


5-5 The trend to reduced tariffs and barriers should be continued so that 
Canadian industry can develop a broader base to support R&D - 
The reduction of tariffs resulting from the Kennedy round of 
negotiations is having, and will have, a beneficial effect on R & D 
in Canada. The domestic market in Canada, in most cases, is not 
large enough to support significant R & D projects. Canadian 
industry must look to world-wide markets and, withthe reductions 
in tariffs already negotiated, this nowappears possible. The strain 
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on Canadian industry required to take advantage of this new 
opportunity will be formidable and, in some cases, particularly 
with the smaller companies, it may not be manageable. The trend, 


however, is encouraging and challenging to Canadian industry. 


G- THE POSITION OF ORENDA LIMITED 
It is important that the reader understands in general terms the position 


of Orenda Limited. 


Orenda is a designer and manufacturer of gas turbine engines for 
defence and commercial applications. We have extensive facilities for 


both production and R & Dwhich wereinitially created for defence work. 


Orenda Limited is situated near the Toronto International Airport. It 
presently employs 2,000 people - including about 100 engineers of various 
disciplines - onthe design, development and production of industrial gas 
turbines, and the production of aircraft engines and parts, all'for both 


domestic and foreign customers. 


Orenda's 1968 sales were just over 50 million dollars of which just 


about one-third was exported. 


Orenda is owned 60% by Hawker Siddeley Canada Ltd., and 40% by 
United Aircraft Corp. of East Hartford, Conn., U.S.A. Hawker Siddeley 
Canada, in turn, is 57% owned by the Hawker Siddeley Group in the U.K. 
Although control is with the Hawker Siddeley Group, our alignment 
through 40% ownership by United Aircraft is very much with the U.S. 
jet engine company of Pratt & Whitney -a subsidiary of United Aircraft. 
This alignment with a U.S. company was established two and one-half 
years ago, and was considered essential, both from a production and 


technological point of view. 


In 1958 the growth and flow of technology into Orenda ceased with the 


cancellation of Canadian military engine development programs. Of 
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particular interest to the Senate Committee is our experience in the 
industrial gas turbine business. The technology established with Orenda 
from military programs did allow us to diversify into a new product 
line of industrial gas turbines. This program has been successful to 
date and shows good potential for growth, both for domestic and export 


markets. 


Since initial production started in 1962, Orenda has sold some $50 million 
of industrial gas turbines with 69% for domestic use, and 31% for 
export. It is now 30% of the Company's business. The success of this 
program was entirely due to the level of engineering competence 
established by Military R & D programs. However, by 1965 we found 
ourselves running seriously behind in technology due to the very low 
level of Government R & D funds available to us during the intervening 
years. The only solution available to us was to establish an alignment 
with a large U.S. corporation that was ableto retain a large R & D pro- 
gram, both in the military and commercial areas of business, The 
result is a revitalization of our product development program, witha 
greatly improved confidence on the part of management which is so 


essential in evaluating and accepting the innovative business risks. 


Improved Government incentives for R & D, either by tax methods, or 
cost sharing industrial research programs, or both, would have an im- 
mediate effect on Orenda and would substantially increase both applied 


research and product development. 


We at Orenda are well constituted to market our products world-wide. 
We are not restricted by foreign ownership. We have a good product 
line in a growth market, but because of our size and the competition, 
particularly from large U.S. Corporations, we need all the help and 
assistance we can get in the applied research and product development 


field. It is interesting to note that almost all our competitors in the 
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world's industrial turbine marketplace are large companies which 
receive considerable and continuous funding from their Governments 
for military and space projects and, in some cases, Government 
purchase orders for commercial type products to support the period 
of innovation. These companies, suchas General Electric, Westinghouse, 
and the Solar Division of International Harvester in the U.S., and Rolls 
Royce in the U.K., are most certainly goliaths compared to Orenda 
Limited, and the funds supplied by their Governments ina great many 
forms, including fully funded profit bearing research and development 


programs, make Orenda's position particularly difficult and challenging. 
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COMPUTING DEVICES OF CANADA LIMITED 
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THE SPECIAL COMMITTEE OF THE SENATE OF CANADA 


ON SCIENCE POLICY 


May 30, 1969 
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SCIENCE POLICY IN CANADA 
PART I 


SOME GENERAL OBSERVATIONS 


We believe that Canada's resources are too limited to participate 
in a broad spectrum of Research and Development. We therefore 
should direct Canadian efforts to certain specialized areas, We 
are prepared to assist in the formation of Government-policy by 
providing information and making recommendations, 


We believe the resource industries will not provide sufficient 
growth to absorb the numbers of scientifically-trained personnel 
graduating annually from our educational system. Therefore an 
increasing number of jobs must be provided in the high technology 
area of the manufacturing industries if Canada is to fully benefit 
from its educational investment, 


‘We believe Canada could obtain better value for the large amounts of 


R&D money spent in Government laboratories when related to the 
requirements of industry. For example, we have become critically 
aware of certain areas where work is funded to keep up with 
developments by industry, 


Too frequently work in Government laboratories is not (in the main) 
directed to assist in the development of selected areas of the 
economy, And usually industry must perform much additional and 
expensive development work to adapt Government lab inventions 

to the industrial requirements which were not considered in the 
first instance, 


Our Company has teen successful in some team effort with Government 
agencies in development of new products, These products have proved 
to be very successful in export markets and have returned substantial 
sums in the form of royalties to the Canadian Government. We believe 
this arrangement should be expanded and encouraged. We are prepared 
to discuss in detail the factors that made these projects successful 
and to also examine in detail our experience relating to projects that 
were not successful, We believe there is something to be learned 
through such a critical examination. 


We are presently expected to match Government R&D money on a 50/50 
basis, At the sane time we are not allowed any profit on these 
development projects, so funds for re-investment in R&D must come 
from current profits on production. Since the pay-off period is 
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typically 5 to 7 years after the initial R&D expenditure, the company 
in effect carries the costs for several years before it becomes 
clear whether it was an expense or an investment, 


By way of comparison, the development work which we do for USA agencies 
is usually fully-funded and allows a fee or profit. However, in recent 
contract negotiations with US agencies they have shown reluctance to 
continue funding R&D in Canada on better financial terms than the 
Canadian Government would provide. 


A system of priorities should be established for allocating total 
Canadian funds for Research and Development programs so that the 
percentages of the total are in proportion to the desired relative 
impact on Canadien economic growth, gross national product, and social 
problems, We believe, for example, that adoption of this policy would 
substantially recuce our annual investment in agricultural research 
and drastically increase our annual investment in research beneficial 
to the housing and construction industry. 
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SCIENCE POLICY IN CANADA 
PART II 
ANSWERS TO THE SENATE'S "APPENDIX I" 


SOME CURRENT QUESTIONS REGARDING CANADIAN SCIENCE POLICY 
Steere ta tae eee) DA LN, ON AY LAN OU LEN GS UL LOL 


FINANCING INDUSTRIAL RESEARCH 


How best can the federal government encourage fruitful R and D in 
Canadian industry? Are present schemes satisfactory? 


Answer: The operative work here is "fruitful", Canada Should:- 


a) define and establish national goals for product or 
industry areas where Canada can support a substantial 
home market, 


b) authorize a "tax-holiday" incentive to nurture manufacturing 
capacity and productivity which would make our output 
competitive on a world-wide basis in these adopted product 
or industry areas, 


. What federal assistance would help stimulate more innovation in 


Canadian industry? 


Answer: Adopt or authorize tax-relief profit incentive on new products 
which are derived from Canadian research and development. See, 
for example, the formula suggested by Dr. Les Cook in his paper 
entitled "Some thoughts on how to get increased economic and 
business growth", (Copy attached) 


. How can federal agencies and departments, NRC, for instance, more 


effectively assist Canadian industry? 


Answer: By acquiescing to a planned reduction in the level of their 
automatic annual funding, so that this automatic funding covers 
only those areas which can't readily be handled by industry. 

An example of the latter is the development and dissemination 

of National frequency, time, weights and measures standards -- 
like the function of the National Bureau of Standards in the 
United States, The funds so released could be used to pay for 
the programs suggested in 6 and 7 helow. Some of their redundant 
staff could go into injlustry and some could serve in that 
government agency which technically monitor the programs in 

6 and 7 below, 
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4, Is there a proper balance between the Support of the federal government 
given the three sectors: industry, universities and federal government ? 


Answer: No, The annual percentage of federal R&D funds which are spent 
within federally-operated laboratories is much too high, Even 
if this money spent in féderal laboratories results in "pushing 
| back the frontiers of science", the know-how is not within the 
| brains and walls of the industries which need the know-how to 
contribute to Canadian economic growth. And the coefficient of 
transfer between government laboratories and industrial firms is 
poor in many countries, 


5. On the basis of your experience what is the appropriate création of and 
balance between basic research, applied research and development ? 


Answer: Create a Canadian environment of profit incentive for high- 
technology secondary industry manufacturing. With adequate profit 
incentives the science and technology will take care of itself, 


6. What criteria should the federal government use in allocating funds to 
scientific activities such as the Support of R&D in industry? 


Answer: In allocating funds to scientific activities, the federal 
government should: - 


a) decide what kinds of technology-based missions and programs 


would best promote growth of Canadian high-technology 
industries 


b) write up the requirements and issue them as requests for 
proposals from industry 


c) evaluate proposals submitted 


d) spend most of the available funds on the contract awards to 
industry, keeping only enough within the government to 
technically monitor and administer the programs, 


e) in implementing these programs, let the industrial competitors 
and successful contractors decide what kind and how much 


applied research and development is required to achieve the 
program objectives, 


. What changes should .be made in federal government financial support of 
Canadian scientific activities? 


Answer: Spend more of the federal R&D budget by competitive awards to 
qualified Canadian companies to undertake R&D in subject 
areas which support previously agreed-to national product or 
Specialist-industry objectives, 
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B, INDUSTRY AND ITS ENVIRONMENT 


1. How can Canadian universities and industry more effectively collaborate 
in the field of science and technology? 


Answer: 


Establish more programs in graduate schools of engineering 
colleges wherein major projects are undertaken to solve 
problems which are of long standing and which currently set 

the upper limit on Canadian industrial productivity. A 
Canadian example of which we are aware is a program at McMaster 
University for simulating entire chemical processing plants on 
large scele digital computers, The McMaster program has two 
purposes: 


a) to discover through laboratory simulation and (therefore) 
non-destructive expefiments the true dynamics of a complex 
system like a refinery, and 


b) having successfully established a computer simulation model 
of a plant, they are able to synthesize Direct Digital Control 
systems for these plants which enable them to optimize plant 
output economics for various given conditions, 


In a related vein, the Electronics System Laboratory at Massachusetts 
Institute of Technology have been operating a development program 
for a nunber of years on computer-aided design, This program 
pertains to the numerical -control-of -machining industry, It 

was orig:nally sponsored by the USAF out of Wright Field. At any 
rate, this computer-aided design research program is staffed in 

part by technical employees of firms who are interested in the 
results of the program, That is, machine toolmakers like Cincinnati 
Milling Machine Company, Giddings and Lewis, Warner and Swasey, 
Kearney and Trecker, have had people on assignment to MIT for 
periods of one year. Similarly, we believe both Boeing and Lockheed 
Aircraft companies have had some of their staff assigned to this 
program at MIT. 


The above are examples of excellent collaboration between 
universities and industry, 


2. Do Canadian universities graduate scientists and engineers able to perform 
effectively in Canadian industry? 


Answer: 


Yes, Canada probably produces more scientists and engincers than 
currently can find employment in Canada. We believe that a great 
many emigrate to the United States, 
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3. What should the important long term goals of Canadian Science be? 


Answer: To make Canada pre-eminent in one or two product areas in 
the way Japanese have become specialists in entertainment - 
grade electronics, (Transistor radios, tape recorders, 
television sets, etc.), For those who say, "yes, but Japan 
has a low-cost labour market", I would point to Philips 
of Eindhoven, Netherlands, who are a major international 
electrical machinery and electronics firm. 


Is there an adequate supply of scientific manpower in Canada? 
Answer: Probably, assuming the output of scientists and engineers 
presently in government institutions can be more effectively 


coupled to Canada's production capabilities, 


Does foreign ownership hamper the development of innovation in 
Canadian industry? 


Answer: In our case it doesn't, In some cases it may. But for 


unique developments for which there are both Canadian and 
world-wide markets foreign ownership should not hamper 
development of innovation in Canadian industry. 


Are the results of foreign science and technology available to 
Canadian industry in a timely and suitable manner? 
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Answer: We believe that most of the technological data and reports which 


are published in the world are probably available in Canada 
somewhere, 


But we are not aware of any central Canadian agency which 
systematically collects and catalogues world-wide scientific 
reports in a manner which permits: 


a) convenient search of the cumulative index for material 
of possible interest 


b) quick reaction availability of selected reports for 
detailed study 


c) translation of reports originated in German, Italian, 


Swedish, Norwegian, or Russian into English and/or French 


to facilitate evaluation by Canadians. 
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We believe the economics of operating such a Canadian 
Scientific Data Bank service should be evaluated, If this 
service can be justified, its operation could be one of the 
responsibilities of the National Research Council, 


Canada might both (a) establish a model next-generation 
Scientific Data Bank and (b) provide a vehicle for developing 
and strengthening Canadian capabilities in computer-based 
data communications.by associating the Scientific Data Bank 
with a nation-wide computer-terminal network which would 
permit remote access to the Data Bank indexes and library 

of reports. The remote terminals could provide picture- 

tube and keyboard scanning of the indices, followed by 
facsimile-printer production of report copies. 


Possibly the computerized access network for the Scientific 
Data Bank. Service should be set up as a crown-corporation 


utility which charged a service fee in proportion to subscriber 


terminal equipment installed and a computer access- time 
actually used. In this manner the beneficiaries of the 
computerized access service would defray the cost, thereby 
Sparing the national budget, 


COMPUTING DEVICES OF CANADA LIMITED 


KK Meg — 


R.R.Hoge 
Vice-President, Research and Engineering 
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SOME THOUGHTS ON 
HOW TO CET INCREASED ECONOMIC AND BUSINESS GRONTH 
: through Technological Innovatioa 
by more effective Research & Developaeit in Industry 


Research and Development programs in industry tend generally to be 
very short term and pedestrian in outlook. Active work almed at 
goals beyond three years out is so rare as to be refreshing when 
you find it. The balk of so-called "R&D" in industry is aimed at 

n 


“yesults" within 12 months or less. 


Thies is both disturbing and peculiar in countries where the economics 
are clearly resting on a technology base, and strongly oriented 
toward "growth." Even a cursory look at the RED work lying at the 
base of most technological products and processes snows that it 
extended over much longer time periods than 1-3 yeare = im facta -05 
years from initiation of the R&D until the results were “earning 
money" is much more the rule, and o 


ften the "real profits" are. being 


reaped 20 years later - or even more! 


Tais cannot be a good or wise situation from a national point of view 
and it seems that a prudent government sexiously concezned to en- 
courage healthy economic growth over the 10-20 year pull, would 


be well advised to examine the causes and teke steps to correct 
then. 


The causes are clear to every business man - under present business 
ground rules it simply doesn't pay to act otherwise - the risks are 


not worth the cost! 
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What are these ground rules? They are three: 


1. that "R&D" expense is treated for tax purposes as a current 


cost of doing current business. 


2. that - consequently - every $1 spent this year on R&D means 
~ 48¢ out of the shareholder's pocket "this year'' (for the 
larger on-going businesses) - just like every other $1 spent 
this year. 


3. that there is nq extra or special reward in the 5-15 year future 
for foregoing these earnings, running the risk, and producing 
a technical innovation. Only if it is clear that the current 
business is seriously threatened is there the possibility of 
a "fear" incentive - and that is not usually very effective 


5-15 years ahead. 


Clearly any "R&D" expense directly concerned with this yeaz's 
or next years earnings must be spent (like any other such cost). 


This leads to R&D programs of two sorts: . 


1. Technical "troutle shooting" on technical problems threatening 


this year's profits. 


2. -Technical "support" in the design of a new or improved product 


line - or the application or sale of products (sales support). 


But there is a strong dis-incentive this year to spend out of this 
year.'s earnings on R&D aimed at.high risk 5-15 year out gocls for 


which neither the need nor potential return look to be unusual. 
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Tnese R&D programs are exactly the ones the “economy” needs for 


they concern: 


3. Examining and searching for new technologies or changes in 
present technologies which may beneficially obsolete, extend, 


or add to present technologies. 


4. Exploring for entirely new products, processes, businesses, 


and business areas. 


5. Investigating technical problems of "social" sienificance and 
o 6 


"need," 


6. The attraction and development of promising technical talent 


into this whole game. 


The pathway out of this impasse is clear and simple and likely to have 
tremendous economic results to any country that has the courage to 
try it - within 10-15 years. Nor need it cost the governwent any- 
thing in the present for this potential future return. It merely 
involves shifting the ground ries so the serious iisincentive which 
faces all corporations,to engage in longer range R&D directed to 
economic growth,is changed to an incentive. 


How to do it? 
There seem to be two essential changes in the Corporation tax rules 


as they pertain to RED, and two safeguards and one rule. 


The two changes are: 
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Special tax treatment for the expense of all R&D programs in 

a corporation which are aimed at goals like 3-6 above - such 
that all of these costs plus a small incentive margin (say 10%) 
are deductible from the Corporate Tax in the current year. 

This would have the immediate result that the corporation could 


not afford this year to be without a long range R&D program. 


Special tax treatment for any new business, new product or 
process issuing from such an R&D effort,during the first 5-10 
years of its "business" existence. This could be ebsolution 

of earnings from all corporate tax for the first 5 years, tax 

at half rate for the next 5 years, and thereafter the tax reverts 
to regular rates. This would have the immediate result f£hat 

the corporation would energetically try to manage its longer 
term R&D so as to obtain the special profits from these tax 


concessions. 


The two safeguards are: 


it 


That the annual R&D costs subject to this special treatuent 
may not excced some limit * which might be say 3% of sales, or 


20% of pretax earnings. 


Tnat to obtain these benefits a statement of the nature of the 
programs, new products, etc. must be filed with the Corporate 
Tax report - and that the allowance of these special tax in- 
centives is subject to audit and approval by the Tax Authorities 
who evidently must have competent technical help to verify the 


authenticity of the statements. 
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The one rule is: 


Taat a coxporation may elect to use as the basis of its R&D 
costs "limit calculation" for any given year - the sales and/or 
earnings figures for any one of its last 5 years. This would 
provide a "smoothing" effect so that the R&D budget in the 
Corporation would not be exposed to annual fluctuations in sales 
and earnings - but would naturally grow or contract in a smoothed 


way with the Corporation's longer teria growth. 


An example will illustrate how this would work. 
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Let us assume a corporation with - 
P 


Current sales of -~----------------------e $100 million 
Current earnings of -------------~.--.---- Suds 
Current Covperatestax of -veraseec---c~--=. S 8 a 
Current after tax earnings of ~-~--------- ‘S98 7 uM 


Under present rules if this corporation were to operate ean R&D 
fecllity directed to longer range technical innovation costing 


$3 million a year, the picture would become; 


Current earnings+--------------2------ 2 $ 12 mitlion 
Current Corporate Tax -------.--.-- wereae-- Sy Wigs th 
Current after tax earnings ------ ween ne nee SS aG 


which shows a dis“ncentive of $1.4 million to the shareholders 


and a loss of $1.6 million in tax revenuc. 
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Under the proposed rules the operation of the sane R&D facility 


would have the following result: 


Current earnings $12 million 

Current Corporate tax -------- he ty woe GeeSoes meldion 
deductible due to 
10% incentive) 

Current after tax earnings ---- $7.3 " 


The Corporation could not afford not to have such a long range 
R&D facility this year! Perhaps initially it might be felt that 
s0 large a potential loss of tax revenue is frightening. The 
"limit" could be set lower - say at 10% - in the first instance 
as an experiment. That would still make a fine long rauge R&D 
facility. 


Now let us look at the other end of the affair: 


Although it is hard to speak of a "typical" technological innovation, 


the following data do refer to one which did actually happen. 


Expenditure on “long range" R&D over 7 years totalled $2 million 


Pretax earnings during lst 5 years of business $6 m 
" " " 2na wu ” ” " $15 “ 
" " " 3rd al " " wt $45 " 


Hence, the Corporation would get an "after tax" return 


between 7 and 12 years after initiation of. the R&D 
program of $6 million 
(being "forgiven" ~ $3 million of tax) 
between 12 and 17 years after initiation of the R&D 
program of $1] million 
(boing "Zorgiven" ~ $4 million of tax) 


and thereafter have a wrowing profitable business at 
regular tax rates. 
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The Covernwent wuld "give up" ~ $1 million of tax during the 


7 year R&D period (as incentive), 


Then "give up" ~ $7 million of tax during the first 10 business 
years (tax which it however would not have had if the R&D 


had not been done). 


Collect ~ $4 million of tax in the 6th to 10th business years (tax 


which it would not have had if the R&D had not been done) 


And thereafter collect ~ $24 million in tax in the llth-l5th business 


years along, and so on for the future. 


Perhaps not all the long range R&D expenditures can be expected to 
have this sort of issue - but if only 20% of it does it, it still 
provides the econonie boost to the Company, the Governnent and the 
economy. Over a 15-20 year period everybody wins - which as we 


know - has been the nature of technolozical economies. 


It seems as if a nation and a government which really wants to encourage 
major technological innovation to build a strong techiically based 
&rowth economy must give its businesses the necessary leadership 
by showing that it (the government) is willing to forego a portion 
of current revenue, providing this is really devoted to building 


the economy of 10-20 years hence. 


It seems as if the corporate shareholders and management are pecujiarly 
able to do this effectively providing the present disincentives are 


removed and replaced by some modest incentives. 
Under present ground rules, a corporation has a disincentive to in- 


novate in any way that would change or obsolete its present businesses 


unless those businesses are threatened in some way. 
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Under the proposed g<vound rules a copporation would have a positive 
incentive to try to improve, change, and innovate, even obsolete 


its present products. 


Undoubtedly there would be some marginal skull duggery - there always 
is - but the benefits over 10-20 years should be so great as to 


far outweigh the marginal skull duggery. 


L. G. Cook ¢ 
Manager - Program Planning Operation 
PROGRAMS AND SYSTEMS 


BGC mlb 
May 9, 1968 
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BRIEF to. the 


SPECIAL COMMITTEE OF THE SENATE ON SCIENCE POLICY 


Litton Systems (Canada) Limited. 
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Brief to the Special Committee of the Senate 
on Science Policy 


LITTON SYSTEMS (CANADA) LIMITED 


Company Background 


Litton Systems (Canada) Limited is a wholly owned subsidiary 
of Litton Industries, Inc., of California, an internationally oriented 
company with 219 plants and laboratories in 35 countries. Litton, 
Canada manufactures and exports highly sophisticated electronic equip- 
ment for ground, airborne and ship-board applications. In the 
relatively brief period we have been in existence we have exported 
roughly 250 million dollars worth of such equipment. 

The company was established in 1960 in response to the 
requirement of the Canadian government for Canadian content in chee 
Litton LN-3 Inertial Navigation Systems which the government was 
procuring for the RCAF's CF-104 Starfighters. The company rapidly 
expanded its capabilities to encompass the production of the complete 
inertial navigation systems. At the same time, we provided direct 
field support to the RCAF in the introduction and maintenance of these 


most modern and complex electro-mechanical systems. 


The success of this program led to similar support responsibil- 
ities for the company in the case of the Air Forces of the Netherlands, 
Denmark, Norway and Spain, which also include the LN-3 system in their 
Starfighters, Our ability to produce this type of equipment in 
quantity, to a very high level of quality and at a competitive price 
led to export orders for later types of inertial navigation systems 
for such aircraft as the U.S.A.F.'s McDonnell F-4 Phantom and General 
Dynamics F-111. We are now in production of portions of still other 


navigation systems which are representative of the very latest 


technology, for both military and civil aircraft applications. 
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Another major export program at Litton Canada has been the 
production of special computer equipment for the F-4 Phantom aircraft 
in service with the U.S.A.F. The company has the full responsibility 
for the engineering aspects of this system, and we have introduced a 


number of design improvements. 


The experience and capability of our engineering persomel 
has enabled us to develop and produce a variety of specialized 
electronic test equipment for inertial navigation systems as required 
at factory, service depot and aircraft flight line levels. We have 
developed an export market for such equipment and we are currently 
negotiating with the U.S. Navy for the production of a number of 
flight line test equipments for the check-out of the inertial systems 


in the P-3B Orion ASW patrol aircraft. 


With the award to us of a contract to Supply Command and 
Control Systems (CCS-280) for use on board the Canadian Forces new 
fleet of helicopter-equipped destroyers (DDH-280 class) we again 
imported from the United States the very latest technology to meet 
Canadian requirements. Litton Canada, through production and 
engineering has assimilated this technology and we are actively 
endeavouring to establish an export market for this technology, as 
was the case of inertial navigation system technology. This general 
type of equipment, adaptable to the display of tactical military 
situations on board ship, in the air or on the ground can also find 
civilian applications in Many areas of activity as, for instance, 
traffic control in the St. Lawrence Seaway or computer aided 


instruction in our education facilities, 


The company has also undertaken a number of applied research 
programs on a shared cost basis with the government. A number of 
these programs have been concerned with airborne navigation systems, 
aimed primarily at expanding in breadth and depth our capabilities 


in the electro-mechanical and electronic technologies involved. 
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Ure program, which is concerned with pattern recognition, promises 
to have very broad applications, not only in defence, but in many 


areas of business and government operations. 


The challenge to a company such as ours is to be able to 
adapt both the imported and the internally developed technologies 
to new market possibilities in order to sustain at least the level 
of our production activities and persomel headcount, and hence our 
business strength, in times when defence production orders are 
nearing completion and are not being replaced by new program oOppor- 


tunities of appropriate nature. 


Questions of Current Interest and Discussion 


The Company believes that the best way to present our material 
is to direct our remarks to "Some Current Questions Regarding Canadian 
Science Policy" contained in Appendix 1 to Senator Lamontagne's letter 


of 20 January, 1969, 


A. Financing Industrial Research 


1. In our opinion the best way for the federal government to 
encourage fruitful research and development in Canadian industry is 
to create a climate of opportunity. In the same way that the 
technological goals of the U.S. space and military programs have 
provided a favourable climate for industrial developments in that 
country, national programs in Canada of adequate magnitude and 
challenge could react similarly on our industries. The national 
programs need not be as "far out" as the U.S. space program which 
contained goals more suited to their size, posture and state of 
technical advance than to ours. On the contrary, suitable programs 
here should be more directly oriented to our current national needs 


and aspirations yet would contain scope for the application of modern 
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It is believed that present schemes for encouraging R and D 
in industry are now being reviewed in order to improve them. Our 
comments will therefore be brief. The I.R.A.P. administered by 
the N.R.C, does not fit Litton's requirements, It appears to be 
oriented to the encouragement of basic research in industry whereas 
our objectives lie much closer to applied research and development. 
The cost sharing is less attractive to us than other schemes since 
the government share under I.R.A.P. is typically less than 50%, and 
the basic research nature of the work makes the company contribution 


an extremely long term, speculative imestment. 


We have found the DIR scheme operated by DRB to be the most 
attractive on both financial and administrative grounds, The DIR 
program does not call for repayment of the government's share of 
costs and is otherwise more favourable than other schemes on an 


overall financial basis, 


there is less administrative “red tape" with the D.I.R, 
scheme. In our experience, the DRB personnel assigned to monitor 
our DIR projects are professionals and have provided useful advice 


and assistance, 


To date we have had DIR assistance for six Separate projects 
which have represented a substantial part of the research activity of 
the Company during the last five years, In this period, however, 
our design-development activities have always been considerably 
greater in scope than our research work. We can nevertheless point 
to specific examples of useful results stemming from the DIR support. 
In one case the capability engendered by the DIR project in our 
engineering staff has led already to several commercial programs for 
hardware with a total value of about $1 million. Two of these are 


pilot programs with significant follow-on potential. 
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In addition, this capability has been of value in connection with 

the $8.5 million contract awarded to our Company for the digital 
command and control systems on the Canadian 280 series destroyers. 

In a second case, the expertise we developed in gas bearing technology 
as a result of a DIR project enabled us in the latter part of 1968 

to begin deliveries of gas bearings for precision gyroscope 
applications. This business, which is all export, is now proceeding 
at a rate approaching half a million dollars per annum, In a third 
case an early and direct result of a DIR project was the receipt by 
the company of an initial contract in excess of a quarter of a 
million dollars for work on Project Mallard -- a large quadripartite 
military communication system, Finally, we should add that at the 
present time certain of our company~funded development and marketing 
activities are based, in part, on technology and capability acquired 
under past DIR projects, 

2. The stimulation of more innovation in Canadian industry would 
result from assitance of the DIR type, but extended to include , 
development programs. Development, not research, is the national 
need at this time, as it offers the more immediate return in regard 
to providing marketable products, and therefore increasing labour 
opportunities. As pointed out by several witnesses who have 
appeared before the Senate Committee there is a disproportionately 
low level of development in relation to the amount of research being 
done in Canada as compared with other countries with progressive 
technologies, The percentage of development expenditure in Canada 


needs to be increased significantly. 


Report No. 1 (1967) of the Organization for Economic 
Co-operation and Development on the overall level and structure 
of R and D in OECD member countries showed that in a comparison of 
five years (1963-1967) averages for the United States and Canada, 


almost two thirds of the U.S. expenditure was for development while 


; 
. 
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only slightly over one third was spent in Canada in this category. 


The exact figures for this and other R & D categories are as 


follows: 
U.S. Canada 
Deve lopment 65.5% 37.0% 
Applied Research 22 AT 40.6% 
Basic Research 12.4% 22.4% 


What is needed is a number of fully funded development 
contracts emanating from a national science policy. Partially 
funded development programs should also be encouraged for some projects 
in which individual companies have objectives which would be of some 
more limited national interest. In deserving cases, the funding 
arrangements for these projects should be more flexible than a 50/50 
basis... The government should also be prepared to give more support 
for preliminary development work, or a more liberal interpretation 


of "research" within the present DIR context. 


3. Federal agencies, and particularly NRC, could more effectively 
assist Canadian industry if their in-house research programs were 
undertaken deliberately to complement the developmental interests of 
industry and of the nation, Government in-house programs are often 
of no or minimal interest to industry or they "dabble" in development, 
an area unsuited to a government agency and traditionally appropriate 


to the private sector, 


4. It is tempting, but not really defensible, to argue that there 
is an ideal balance attainable between the proportion of government 
Support given to university, industry and in-house programs. The 
division of the funds surely depends on the situation within a country 
at any given time rather than a strict adherence to what might be the 
case in some other country. For a developing country, it is 


initially desirable for research support to go to government agencies, 
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At a later time the emphasis might be given to university requirements 


and; "stilltilater site industry. 


At the present time and in the immediate past, far too great a 
proportion of the available Canadian government funding for R and D 
has been spent in maintaining and expanding government R and D 
establishments, It has now become urgent not only to increase the 
total expenditures on R and D but to divert a substantially greater 
portion to accomplish a rapid growth in industrial technological 
capability, The Fifth Annual Review of the Economic Council of 
Canada indicates that in 1965 of $351 million of government funded 
research, $242 million was spent in government R and D laboratories, 
$50 million was spent in industry, and $57 million was spent in 
university and the like research. In terms of percentages this 
indicates 69% in Government, 16.5% in University and 14.5% in 
Industry. No other western nation has less than 50% of its 
expenditures for R and D allocated to industry, This remains one 
of the basic problems we face to-day. It is noted that the total 
Canadian R and D effort is 1.3% of the GNP as compared with 3.4% of 


GNP for U.S.A. and 2.3% of GNP in Great Britain. 


De As a rough estimate of the division of R and D funds required 
in Canada to-day, it is suggested that basic research should be 
allocated only up to 5%, applied research 10% to 20% and the remainder 
should go to development. It must be borne in mind that development 
programs, even of modest size, take very large sums of money in 
comparison with either basic or applied research. It is worthwhile 

to examine this more closely. A common assumption to-day in Canada is 
that all we have to do is to increase our research effort, with more 
money and bigger teams of researchers in university, government or 
industry. The best source of new ideas is often the fertile imagination 
of one man, whereas a lot of research work undertaken by teams of 


scientists is not necessarily productive or cost-effective. On the 
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other hand, teams of men are required for development. This activity 
often requires extensive tooling and test equipment which can be a 


significant portion of the expense, 


In comparing research and development and in trying to 
decide between them as to which can now yield more timely returns to 
the economy there is another fact worthy of mention, This is that 
science knows no national boundaries. Research results are normally 
published as soon as possible and broadcast to the international 
scientific community; ‘publish or perish’ has become almost a creed 
among scientists engaged in basic research. This means that other 
nations with aggressive entrepreneurs have immediate access to such 
results and can apply them to some innovation on at least the same 
footing as in the country of origin, On the other hand, development, 
and to a lesser extent applied research, is almost always protected, 
by not being published until it has been commercially exploited and 
is thereby normally retained for the benefit of the country of origin, 
One further point is that the pay-off from basic research is usually 
long term whereas the returns from applied research and development 


are potentially more immediate. 


Gi The sort of criteria which the government should establish or 


utilize in part in allocating funds to technology are the following: 
a. Is the program identifiable with Canadian objectives? 


b. What has the agency or company done in the past to 
innovate and benefit the economy? Too often, political 
or other factors lead to the government almost subsidizing 
activities long beyond the point where by normal commercial 
standards, they should have become self-sufficient and 


thereby contributed themselves to the nation's economy. 


c. Is the project an extension to new technological areas 


that would merit exploitation? 
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d. What is the marketability of the end product? In this 
connection it usually takes a superior product to 
capture an export market opportunity. The availability 
of such products within Canada will also, of course, 
provide a double advantage of reducing the need for 
Canada to import these products to satisfy our own 


requirements, 


B. Industry and its Environment 


ve More effective collaboration in science and technology between 
university and industry would come from a freer flow of people and 
information between the two environments. Summer work in industry and 
much more frequent visits by university staff to industry would help in 
this regard, Professorial emoluments coupled with the consultant fees 
available to them, seem to militate against the attractions of summer 


work in industry. 


Zs The scientists and engineers now graduating from Canadian 
universities are much better trained than they used to be and are able to 


perform effectively in industry. 


Sie The important long term goal of Canadian science should be 
national economic development. Science is a means to an end not an 


end in itself; this is particularly true at our Stage of development. 


4, There is certainly a quite adequate supply of junior scientific 
Manpower in Canada at the present time, In specialized fields, however, 
there is a definite imbalance. For instance, if one is interested in 
acquiring specialists in nuclear physics there are plenty available. 
Specialists in optics are scarce and if one is looking for personnel 
specialized in mechanics, to work in the field of advanced gyroscope 


technology, they are virtually non-existent. 


5 Foreign ownership certainly doesn't hamper the development of 


innovation in Canadian industry. On the contrary, it is fundamentally 
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beneficial in that it permits the importation of technology which 
can be used as the base for further innovation. We believe that it 
is fallacious to assume that Canada need not import advanced tech- 
nology because it can develop it itself. The pace of development 
is so rapid that if we do not import a great deal of really 
advanced technology, we are in an impossible position to do it our- 
selves on any reasonably competitive time scale, and with any 


reasonable expenditure of Canadian funds. 


The importation of technology to Canada via foreign owned 
Canadian firms provides a unique avenue to acquire proprietary 
industrial data and thereby to establish a high level base of tech- 
nology. From this base, a lesser amount of Canadian resources can be 


applied to achieve product goals that would otherwise be unattainable. 


6. ' The results of foreign science are usually available promptly 
to Canadians since, as mentioned above, the results of research are 
published in the various scientific journals. Foreign technology is 
only available to Canadian industries in a timely and suitable manner, 
however, in the case of subsidiaries of foreign firms, not otherwise. 
The articles which appear in publications devoted to applied science 
and technology (development) are usually so out of date that the 
transfer of technology by this means is not timely. The information 
released from foreign government applied science programs appears to 
have a deliberately built-in gap of from one to three years as a 


protection for the competitive position of the originating country. 


THE QUEEN’S PRINTER, OTTAWA, 1969 


ne ree wae : 7 
| - ; _ wT) y ; , 
7 it ——— =a) 
7 7 
a ee 
Aa Se Caine net Mir aS RY «tkeRg Shane ol Secied 


heads Sahl ath Piney « tobe “Amt aaa se encae 
eo er ee st pone vas sraseiahtay ad 
weeyel en? G4 easy alt) dire? 4 re Lad ed sheowaged motod, 
Veet ©) eiegerw.« ca500"). rah oe Vanda +a on 8) 

Ab Aaa tetas |, om ni goth wprigeylOnbamsbastarbe . 


GW Ae, 8ime tls ert treowe qidancaser ge KO eevign 


setae) ooh wet av tibewie af €cn01402 
7 - 
T 
E Ate sn BT 
se (UPSIAE 430 sopoe? « pert (ads Tu out intse—el art 


vo thE ages AWGehlA-qemes m2) oF Sedveta ee) melee 
—~OA° Ye. gia Vewee C' mad’ (> 208 od pee tedibes 8240 LeLsarebal 
WS SORWOORE Pse teed Menges y ete! p ieeedsalds eos Ly, oleoden 


DEO 65) GP Oh bey at Fe dere.) ys 4 98 2 ee bag ovetdba ga bniloge 


‘ ; ip eu eed 
yf SQ eee JAI Deve Ciiee4y @xs 2» ty) vac Sv eslvees ai? 4 
as @ a 
1h “S2>i.nieor se an? ‘ er i*ten be owls atealbenad af 
at ws yiga? ager >= ob lary ’ «ite 4 «? of2 ad bode ti Gr’ 
pT erm Cheats been wlemho . we ettpa temo” @ a ehdaliaya elon 
pivissle= Som pearchvegsez: | s ; tieP bin erie) Mi, oa epepee 
Sealy ow etlega?, Deut oa. « boo ifv eelsitue aft 
'? Peal & heb ' GM =e vile vs vt ops wt cao leantyes hoy 
5 p : - > 
ide PORT ert wai on 1) sin? S4 a#2e2 bs 1.96? erpnis 
vo Ty Pe YCIe evsres ive * ice@ertevCc ins O's ’ > @@¢e *? 
‘ 
J 
ar Breey on ; "a ei->ilud wv “6 i@® @ Was 
wie GUase audi af - 5 *laey 206 Sisco o's 10) bal )eedet wy 
‘ _ 
a4 Ps ‘ 
+ os f 
é 
' 
LJ 
sre! a» » & of 
7 ' A —c 4 tr Liv 
' 
' 
, : 
_ 
, 
= 
= y! : 
2 =. hoa 


4 


| ats ih iu 


a 
ie 
7 


ee ee ee 
ary one | 


; Pan aa? ; iw 


ne ia, 7 


ay 


BINDING <=_.. APR 13 1970 


ae 
= 


ss hes 
Ryan 
She ach the 


oe 


ie 


cae 
ue 
if 


anaes 


tre) ‘3 
ae 


ea Ga teas 


a 
‘ a ; ae 


ae 


= 
Pecos: 
2 


pis 
Popes 


— 


Mavell 
i aid 


‘i 


ya. 
Beipc se toe 


SEES 
ES 


= 


hi Hey, $1 
mae 
oa 
Baentiaa at 
‘nate teats 


an 
; Aa 
j ¥ rey be) {iy 
LI eps ah 


i + 
Rae.) Fp 


“1 
ake) Pe 
t i 


tae 
ees 
Sous 


pos 


Ets 
aes 


mare 
S 


eters 


ze 


east 
i Whig 


Hissin 
i 


SS 
Se = = - 
oS Er; ert so #2 ok 
SSeS eye nord 
= : : sees 
=e ae 


Sa 
aS 


eee 


ee Sees 
ees pee Ses SE hoe 


2S 


oS 


PK 


ay ras a 
= 


a 
ey 


